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ABSTRACT 

The f i shery  monitoring a c t i v i t i e s  of the  Westward Region groundfish s t a f f  of 
the Alaska Department of Fish and Game during 1982 through 1984 a re  
presented, as a re  the  data col lec ted.  There were 35 observer t r i p s  on  
domestic t r awle rs  and longl iners  in the Kodiak and the  Bering Sea/Aleutians 
areas ,  y ie lding information on species,  s i z e ,  and age composition of the  
catch.  During 1982 through 1984 port  samplers co l l  ected 9,673 age s t r uc tu r e s  
and 55,402 1  ength measurements, and observers co l l  ected 1,242 age s t ruc tu res  
and 10,738 length measurements. The most important areas t o  the  trawl f i shery  
in t h e  Kodiak area were the  eas tern  s i de  o f  Shelikof S t r a i t ,  Marmot Bay, and 
the S i tka l idak  Island area.  In t he  Bering Sea the  most important area was in 
the immediate v i c in i t y  and north of Unalaska and Akutan Islands.  

Estimates of f i shery  t o t a l  catch and discard were made from the  observer 
data .  Changes in age composition by year i s  documented f o r  th ree  species,  
Pac i f i c  cod (Gadus macrocepha7us), sabl e f i  sh (Anoplopoma f imbria) , and 
Pac i f i c  ocean perch (Sebastes a7utus). Catch per uni t  of e f f o r t  (CPUE) 
information from a  var ie ty  of sources i s  presented f o r  the  trawl f i s h e r i e s .  

KEY WORDS: groundfish observers, age determination, por t  sampling, C P U E ,  
sabl e f i  sh, Paci f ic  cod, walleye pol lock,  Pac i f i c  ocean perch, 
incidental  catch,  Gulf of Alaska, Bering Sea. 



INTRODUCTION 

The groundfish f i s h e r y  i n  western Alaska waters  (Figure 1 )  has t h e  p o t e n t i a l  
t o  become extremely va luab le  t o  t h e  domestic f i s h i n g  i n d u s t r y .  The c u r r e n t  
p o t e n t i a l  annual ca t ch  f o r  t h e  Bering Sea and Aleut ian I s l a n d s  i s  2,000,000 
me t r i c  t ons  ( t )  (Bakkala and Low 1984) and t h e  p o t e n t i a l  f o r  t h e  Gulf of 
Alaska i s  over  470,000 t (North P a c i f i c  F ishery  Management Council 1985).  The 
f i s h e r y  has been pursued p r imar i ly  by f o r e i g n  f l e e t s  i n  t h e  p a s t ,  but t h e  
domestic i ndus t ry  i s  expanding r a p i d l y .  The S t a t e  of Alaska e s t a b l i s h e d  i n  
1977 a  program wi th in  t h e  Department of  Fish and Game t o  c o l l e c t  domestic 
groundfish f i s h e r y  information.  

The e f f o r t s  of  t h e  S t a t e  of Alaska t o  develop a  groundfish monitoring program 
have been supported by c o n t r a c t s  with o t h e r  agencies  t o  perform important 
a s p e c t s  of  t h e  work. From 1977 through 1980 t h e  North P a c i f i c  Fishery 
Management Council supported a  groundfish observer  program (Blackburn and 
Rigby 1980 and Blackburn and Owen 1980).  From l a t e  1981 through 1984 t h e  
National Marine F i s h e r i e s  Serv ice  supported t h e  f i s h e r y  monitor ing ope ra t ions  
of t h e  S t a t e  of  Alaska groundfish s t a f f  through two c o n t r a c t s ,  c o n t r a c t  
numbers 81-ABC-00269 and 83-ABC-00324. The o b j e c t i v e  of t h e  c o n t r a c t s  was t o  
monitor t h e  domestic groundfish f l e e t ,  providing needed b io log ica l  and e f f o r t  
d a t a  inc luding  spec i e s  and s i z e  composition, inciden a1 spec i e s  ca t ch ,  
di  s ca rd ,  ca t ch  a r e a ,  and e f f o r t .  The Westward RegioA groundfi  sh s t a f f  
monitored f i s h e r i e s  t h a t  occurred p r imar i ly  i n  t h e  Central  and Western Gulf 
of ~ l a s k a ~ ,  and t h e  Bering Sea-Aleut ian a r e a s  (Figure 1 ) .  This  r e p o r t  i s  a  
f i n a l  r e p o r t  of Westward Region groundfish a c t i v i t i e s  supported in  p a r t  by 
t h e  NMFS c o n t r a c t s .  

METHODS 

The groundfish s t a f f  i n  t h e  Westward Region has cons i s t ed  o f  one f u l l  t ime 
b i o l o g i s t ,  two o r  t h r e e  seasonal  obse rve r s ,  and a  seasonal age reader ,  a l l  
working o u t  of Kodiak. Beginning i n  1984 a  second f u l l  t ime b i o l o g i s t  was 
assigned t o  t h e  groundfish s t a f f .  Records of f i s h  s a l e s  a r e  provided t o  t h e  

1 The Westward Region c o n s i s t s  of  a l l  Alaskan waters  south of t h e  l a t i t u d e  
of  Cape Douglas and west of  150° west l ong i tude ,  inc luding  t h e  Gulf of  
Alaska, Aleut ians ,  and t h e  Bering Sea, except  Br i s to l  Bay e a s t  of a  l i n e  
between Cape Newenham and Cape Menshikof. 

The Central  and Western Gulf of  Alaska a r e  r egu la to ry  a reas  used by t h e  
North P a c i f i c  F ishery  Management Counci 1  f o r  management of t h e  
groundfish f i s h e r y .  The Central  Gulf c o n s i s t s  of t h e  Kodiak and Chir ikof  
INFC a r e a s  (Figure l ) ,  and t h e  Western Gulf c o n s i s t s  of t h e  Shumagin 
INPFC a r e a .  These INPFC a reas  were e s t a b l i s h e d  by t h e  In t e rna t iona l  
North P a c i f i c  F i s h e r i e s  Commi s s ion  f o r  r epo r t ing  of groundfi sh f i s h e r y  
ca t ch  s t a t i s t i c s .  
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Figure 1 .  Boundaries of INPFC areas in the Gulf of A1 aska and management 
areas in the Bering Sea and Aleutians are as i l l u s t r a t ed .  The 
Central Gulf i s  a regulatory area consisting of the Kodiak and 
Chiri kof INPFC areas and the Nestern Gulf i s  a regulatory area 
equivalent to  the Shumagin INPFC area. 



Department of Fish and Game on fish tickets by the industry. Activities of 
the staff include summarizing fish tickcts, sampl ing the catch for biological 
information, interviewing vessel captains, collecting logbook information, 
compi1 ation and analysis of biological information, age determination of 
samples, and making trips with fishing vessels to sample the catch. 

Catch Records and Fish Ticket Summaries 

Reports of catch in the form of fish tickcts for each individual sale are 
required by the State of Alaska for fish landed in Alaska or caught in state 
waters. Fish processors are required to prepare and submit fish tickets to 
the Alaska Department of Fish and Game. For fish not processed but sold as 
bait directly from one vessel to another, reports are required by regulations 
of the National Marine Fisheries Service. The selling vessel is required to 
prepare and submit fish tickets to ADF&G for bait sales. 

Prior to 1985, fish tickets from catch areas within Westward Region 
boundaries were forwarded to the Kodiak office of ADF&G for processing. As 
fish tickets were received they were edited, entered into manually maintained 
catch logs, and forwarded to keypunchers for eventual entry into a 
computerized system. Prior to 1984, hand tabulations from the catch logs were 
used to monitor catch levels on an inseason basis. In 1984 fish ticket data 
were entered on microcomputers, and computerized summaries of Westward Region 
and statewide fish tickets became avai 1 able for i nseason catch monitoring. 
Various computerized summaries of fish ticket data were then available as 
well as hand tabu1 ated records. 

Aqe Determination 

Information on rates of growth and mortality as well as knowledge of the age 
composition of exploited stocks are extremely valuable to management of 
fisheries. This information is obtained by age determination of fish from the 
fishery. An age reader position was established in Kodiak in 1980. The age 
reader trained with the Canadian Department of Fisheries and Oceans (CDFO) 
aging staff in Nanaimo. She has been an active member of the Pacific Marine 
Fi sheri es Commission (PMFC) sponsored Committee of Age Reading Experts 
(CARE), actively participating in workshops for method01 ogy standardization 
and interagency otol ith exchanges. 

All age determinations were based on otoliths. Use of scales for aging 
Paci f i c cod (Gadus macrocepha7us) was i ni ti a1 ly investigated and di scarded 
because scales were too time consuming to collect, too difficult and time 
consuming to read, and did not seem to provide ages greater than about four 
years. 

Most otol i ths were broken and the newly exposed surface was gently burned in 
an alcohol flame until browned slightly (Chilton and Beamish 1982). This 
procedure accentuated differences in the composition of the otolith that were 
formed in the otolith as the fish grew through different seasons of the year. 

The otol ith was then examined with a microscope by placing it in clay to hold 
it upright. A drop of cooking oil was placed on the burned surface to provide 
better visibility. Illumination was provided by a high intensity 150 watt 
tungsten halogen lamp transmitted to the viewing surface by fiber optics. The 



magnification used depended upon the species. Pacific cod have large o to l i th s  
and re la t ive ly  few years of l i f e ,  making wide growth zones so that  
magnification of about 10 power i s  adequate. In contrast ,  sablefish 
(Anoplopoma f i m b r i a )  have small aotol i t h s  and may be very long 1 ived, 
requiring u p  t o  100 power t o  separate annuli. 

Even when using t h i s  break and burn technique, o to l i th  surfaces were examined 
for  important clues t o  the ident i f icat ion of annuli or annual growth zones. 
For pol 1 ock (Theragra chalcogramma) surface reading of the otol i  ths  was 
usual 1 y adequate. 

Collection sf  tenqth and Aqe Smeleg 

Most of the e f fo r t  for  collection of length and age samples was expended a t  
p o r t  when f i sh  were delivered. Several different  sampling s t ra teg ies  have 
been used in the past,  but most consisted of a sample of the catch taken for  
length frequency from which a sample for  age analysis was selected. Samples 
for  age analysis have been taken randomly from the f i sh  measured, or in a 
s i ze - s t r a t i f i ed  manner from f i sh  measured. The s i ze - s t r a t i f i ed  sample was 
made by se t t ing  an upper l imi t  on the number of f i sh  t o  be sampled in each 
s ize interval ,  usually 10, then discarding f i sh  which f e l l  in intervals  tha t  
were f u l l .  This method had the s t a t i s t i c a l  advantages of s t r a t i f i c a t i o n  o f  
samples and the practical advantage of obtaining larger samples of the ra rer  
s izes .  Disadvantages included the necessity of tracking how many samples had 
been collected by s ize ,  that  the age frequency had t o  be calculated using the 
age frequency by length and the length frequency. In  the event tha t  a fishery 
terminated early and the sample was l e s s  complete than expected, a s t r a t i f i e d  
sample was more d i f f i c u l t  t o  u t i l i z e  than a small random sample would have 
been. For  long 1 ived species, age i s  poorly correl ated with length; and 
therefore,  t h i s  method re su l t s  in low accuracy in the estimates of age 
composition. Size s t r a t i f i e d  sampling was used only with Pacific cod. 

Since sablefish are usually headed a t  sea, t h e i r  o to l i ths  are  unavailable in 
port. In order t o  sample sablefish ages, we purchased heads from fishermen. 
Fisherman were instructed to  take a l l  the heads f r ~ m  the catch dressed for  
market from one or more se t s ,  until  they had a basket f u l l .  These samples are 
en t i re ly  f r ~ m  the commercial catch. In addition, observers made t r i p s  on 
sablefi  sh longl iners and took samples of at01 i  ths  frem the commerci a1 catch. 
Observers also sampled the discarded catch for  age. All samples from 
sabl e f i  sh were random. 

Other investigators have found vari abi 1 i  t y  of age and l  ength sampl es of 
groundfish landings to  be related to  the area fished, with both between t r i p  
differences and within t r i p  differences. Kimura (1984) has recommended for  
Washington Department o f  Fisheries port samplers that  age samples be 
collected from a t  l eas t  10 b u t  not mgre than 25 vessels during a sampling 
period and tha t  individual samples be about 50 t o  100 f i sh .  Kimura (1984) 
found tha t  i f  these guideline numbers were exceeded the information gained 
would be re la t ive ly  small. This sampling strategy was implemented with the 
development a f  our port sampling program in 1981, based sn unpublished 
information Pr~m Kimura. For sablefish sampl ing, these guide1 ines were 
imp1 emented pr ior  t o  the develegment of the shore-based sablefish fishery in 
1984 along with the overall sampling objective ~f obtaining 1,QOO sablefish 
ages from each area stratum each year. Westward Region groundfish samplers 



collected 100 sablefish otol i ths  per landing from the f i r s t  10 landings, 
followed by 50 per landing f i - o i i ~  the next 10 landings. Not a l l  of these 
s t ructures  were read, b u t  thify provided a cushion should the fishery close 
early as well as extra structures with which to  t r a in  age readers. 

SkiDDer Interviews and Losbook Collection 

The personnel tha t  collected port sample data and skipper interviews 
routinely contacted processors and vessel skippers t o  track a c t i v i t i e s  of the 
fishing f l e e t .  When a skipper who was preparing t o  go fis:?{ng was contacted, 
a logbook was offered for  his used, When vessels returned i o  port the logbook 
was collected, along with an interview to  complete missing or unclear 
portions of the logbook. If the skipper declined t o  complete a logbook or did 
not have one, an interview was conducted t o  determine total  e f fo r t  expended 
during the t r i p ,  areas fished and character is t ics  of the year. Tow by tow 
trawl data cannot be obtained through an interview withnut a completed 
logbook. These data were archived for  keypunching a t  a l a t e r  date. Virtually 
a l l  the data have now been keypunched under contract number 84-4 with the 
North Pacific Fishery Management Council and are available in computerized 
form. 

C P U E  Cal cul a t  i on 

CPUE calculations were based on data obtained from skipper interviews, 
logbooks, and on observer data. Logbook and interview data were considered 
usable for  the t r i p  i f  the total  e f fo r t  expended was available and i f  the 
f i sh  t i cke t  catch data were available. 

CPUE from interviews and logbooks was calculated for  each t r i p  as the catch 
weight on the f i sh  t i cke t  divided by to ta l  e f for t  in hours for  trawlers or 
divided by hooks fished for  longliners. Observer estimates of catch and hours 
trawled were used for  calculation of CPUE from observer data. Results are 
reported as weight per hour or weight per hook. 

Observer Procedures 

Observers and onboard samplers made t r i p s  on domestic trawl and longline 
vessels which were delivering the i r  catch t o  Kodiak, Dutch Harbor, Akutan, 
and Seward as well as vessels which were sel l ing bait  (cod and pollock) t o  
king crab and Tanner crab fishermen on the fishing grounds in these general 
areas.  

Observers made estimates of the total  catch weight of each haul completed 
while they were aboard. The catch was sampled in one of two different  ways; 
e i the r  incidental species were recorded or both incidental species and a 
sample of the catch were recorded. Incidental species such as halibut and 
crab were usually a l l  counted, and the f i r s t  20 from each haul were sampled 
to  determine average weight. Halibut were sampled by measuring the i r  fork- 
length, and a weight-length relationship was used to  estimate the weight of 
each f i sh .  Samples of crab and other incidental species were weighed. The 
average weight was used to  expand the count to  a weight. A sample of the 
catch was often taken and sorted by species with number and weight of each 
species in the sample recorded. Estimates of the total  catch of sampled hauls 
were then possi bl e by expansion of each component appropri ately . Incidental 



species catch was recorded on more hauls than was species composition of the 
total  catch, and samples of incidental species were nearly always enumerated 
compl etely . 
Occasionally, biological observations were made by observers. These incl uded 
co'llections of length and age samples and examination of stomach contents, 
primarily of Pacific cod. Sampling methods were the same as those used a t  
dockside, where the same types of samples were taken. 

Beginning in 1984 there was considerable controversy over the impact of the 
trawl fishery on crab stocks. The trawlers argued tha t  they were removing 
crab predators when they were catching Pacific cod and tha t  t h e i r  action 
could have a positive e f fec t  on the depressed crab stocks. The trawlers 
argued tha t  the cod fishery has a potential for  a posit ive e f fec t  on crab to  
of fse t  the negative e f fec t  of incidental catch. The trawl fishermen insis ted 
that  information on the extent of predation on king crab should be collected 
by observers in order t o  quantify the positive and negative e f fec ts  of 
trawling on king crab. As a cooperative e f fo r t  to  provide t h i s  information, 
the observers recorded contents of the stomachs of cod caught by trawl 
vessels. In addition t o  f i sh  s ize and sex, the ident i ty  and number of each 
prey item was recorded from 10 f ish captured in each haul. 

Observer Data Analysis: 

Computerized observer data were carefully edited t o  assure they were correct 
and compl e te .  

Tsme and area s t r a t a  were chosen t o  be representative of the fishery and t o  
contain a suff ic ient  number of observer t r i p s  t o  ju s t i fy  expansion. The 
f ishery has been active in the immediate areas of Kodiak and Unimak Pass. 
These two geographically discreet  areas contain nearly a l l  the observed t r i p s  
and most of the landings (Figure 2 ) .  The time blocks were chosen t o  be 
quarter years, except in 1982 in the Kodiak area where the f i r s t  two quarters 
were combined to  provide a block with a s ignif icant  observer e f fo r t .  

tst imates of total  catch for  each species were made by multiplying the total  
observed catch by two expansion factors ,  total  f i sh  t i cke t  landings divided 
by f i s h  t icke t  landings on observed t r i p s  and hauls made on observed t r i p s  
divided by hauls sampled. Mathematical notation for  these calculations and 
the estimates of variances are detailed below. 

Let: 

i  = i th  tow observed in a par t icular  time-area stratum 

j = jth species caught within stratum 

ai = weight of sample of a l l  species on tow i  

- 
S i j  = weight of sample of species j on tow i ;  f s i j  - a i  

J =1 



Figure 2. Number of trawl hauls observed in each s t a t i s t i c a l  area by Alaska 
Department of Fish and Game groundfish observers during 1982 and 
1984. 





Figure 2 .  Number of trawl hauls observed in each s t a t i s t i c a l  area by Alaska Department of F i s h  a n d  Game 
groundfish observers during 1982 and 1984 (continued). 



bi = weight of a l l  species in en t i re  tow  i ;  estimated by the observer 

n o  = number of hauls (sampled and unsampled) on observed t r i p s  

n s  = number of hauls sampled on observed t r i p s  

m = number of species on observed t r i p s  

Ci j = catch of species j in haul i 

X = catch of the target  species from f i sh  t icke ts  from observed t r i p s  
in the stratum 

Y = catch of the target  species from a l l  f i sh  t icke ts  in the stratum 
which targeted on the same species as the observed t r i p s  

Xj 
= catch of species j from f i sh  t icke ts  on observed t r i p s  

Y j  = catch of species j from a l l  f ish t icke ts  in stratum 

T j  = estimated total  catch of species j in stratum 

D j  = estimated discard of species j in stratum 

t j  = estimated to ta l  catch of species j on observed t r i p s  in the 
stratum 

Var ( t j )  = variance of c i j  over a l l  tows, for  species j 

S E j  = standard error  of the estimate for  species j. 

The t a rge t  species was determined for  each landing, and i t  was tha t  species 
which comprised more than half of each landing. Calculations were as follows: 



Assumptions of these calculations are: 

1. That the above expressions a i ,  b i ,  Bf , and Bo are known exactly 
with variance. Since t h i s  i s  n o t  a ways t rue the expressions 
provide minimum estimates of the variance. 

2 .  That sampled hauls are a random sample of a l l  the hauls made on a 
t r i p  and adequately represent the total  catch. 

3 .  That collected samples adequately represent the species composition 
of the catch. 

4 .  That observers recorded a1 1 haul s completed, regard1 ess of whether 
they were sampled. 

5. That observer estimates of total  catch weight on each haul are n o t  
bi ased. 

6. That the observed t r i p s  adequately represent the en t i re  fishery. 

7 .  That the f ish t icke ts  accurately re f lec t  total  del iver ies .  
Specifically,  tha t  f ish t icke ts  from bait  sales  a t  sea are as 
accurate and as completely reported as are sales  t o  processing 
pl ants.  

The data employed had t o  pass several t e s t s .  A t r i p  qualified for use in 
calculating total  catch and discard i f  (1) observer coverage could be 
expanded t o  the whole t r i p ,  i . e . ,  a l l  hauls were counted and contained an 
estimate of to ta l  catch; ( 2 )  the t r i p  occurred in one area and time block; 
(3) the correct f i sh  t icke t  could be found for  a t r i p ,  o r  i t  was known tha t  
no f i sh  t i cke t  existed (such as on a short t r i p  w i t h  l i t t l e  or no  catch);  and 
( 4 )  the observer estimates of catch of landed species were a t  leas t  similar 
to  values on the f ish t icke t .  

Area and time blocks qualify for  estimation of incidental catch and discard 
i f  a t  l eas t  three valid t r i p s  occurred within them. 

Data Format 

The data summarized for  t h i s  report are stored in three different  f i l e  type's: 
an observer catch f i l e ;  a f i l e  of individual specimen records or age, weight, 
and length (AWL); and a f i l e  of length frequencies. The observer data and AWL 
data are in RBASE 5000 f i l e s  which can be downloaded t o  ASCII f i l e s .  The 
length frequency data are in ASCII f i l e s .  The structure of these f i l e s  i s  
provided in Appendix A .  A l l  f i l e s  are on f ive  and one quarter inch floppy 
disks in a form read by an IBM pc/xt or compatible microcomputer. B o t h  the 
computerized data f i l e s  and the original data sheets are archived in the 
Kodiak off ice of the Alaska Department of Fish and Game. 



RESULTS 

Data Collection Activi t ies  

During 1982 through 1984 p o r t  samplers collected 9,673 age s t ructures  and 
55,402 1 ength measurements and observers coll ected 1,242 age s t ructures  and 
10,738 1 ength measurements (Table 1 ) .  These collections included 20 species 
and came from landings made in four ports, Kodiak, Akutan, Dutch Harbor, and 
Sand Point. 

There were 35 separately numbered observer t r i p s  completed during 1982 
through 1984 (Table 2 ) .  Trips on trawl vessels during the f i r s t  half of the 
year accounted fo r  30 of these while there were three t r i p s  on trawl vessels 
in the l a s t  half of the year and two t r i p s  on sablefish long1 ine vessels.  

Locations of Observed Haul s 

The areas fished on observed t r i p s  in 1982 and 1984 were in the v ic in i ty  of 
Kodiak Island, Unimak Pass, and Seguam Pass (Figure 2) .  Individual hauls in 
the Kodiak area tended to  be clustered in three general areas,  the eastern 
s ide of Shelikof S t r a i t ,  Marmot Bay, and near Sitkalidak Island. In the 
Unimak Pass area the observed hauls were widely dis t r ibuted north of the 
Aleutian Islands with f ive  hauls south of Unimak Pass. 

Fishery Total Catch and Discard Estimates 

There were four time by area blocks in which estimation of to ta l  catch and 
discard by the fishery was completed. These were the f i r s t  quarter of 1984 
for  the Bering Sea (Table 3) ,  the f i r s t  and second quarters of 1982 fo r  the 
Bering Sea (Table 4 ) ,  the f i r s t  quarter of 1984 for  Kodiak (Table 5 ) ,  and the 
f i r s t  two quarters of 1982 for  Kodiak (Table 6 ) .  The f i r s t  two quarters of 
1982 were combined in both the Kodiak and Bering Sea areas because of the 
temporal dis t r ibut ion of the t r i p s ;  in the Kodiak area there was one t r i p  in 
January and four t r i p s  from 28 March through 30 April while in the Bering Sea 
there were two t r i p s  in March, two in April, and one beginning in March and 
ending in April. 

Calculation of total  catch and discard was done in several ways. I t  was 
necessary t o  separate the fishery by target  species in the Kodiak area in 
order t o  minimize the variance of the estimates of catch. I t  would have been 
desirable  t o  a1 so separate geographic areas had the number of observer t r i p s  
been suf f ic ien t ly  large.  

The precision of the estimate of total  catch varies among the species, as 
indicated by the minimum standard error  of the estimate, which ranges from a 
1 ow of 11% for  ha1 i but (Tabl e 3) to  100% (Tabl es 3 through 6 ) .  The precision 
i s  grea tes t  (lowest percent standard error)  for  the target  species and for  
hal ibut .  The precision i s  lower for  species tha t  occurred l e s s  frequently, 
with a minimum of 100% of the estimate when the species was taken only once 
in the se t  of samples. Since the catches of the groundfish and miscellaneous 
species were estimates from subsamples of a portion of the hauls while the 
incidental species were usual2y a l l  counted in a l l  hauls, there was less  
va r i ab i l i t y  in the estimates of the incidental species to ta l  catch. 



Table 1. Age structures and length measurements collected during 1982 
through 1984, by species, source, port, and quarter year. 

---------------------------------------------------------------- 
S p e c i e s  - Rye ----- s a r n p l e s  ------ L e n g t h  --- --------------- m e a s u r e m e n t s  

P o r t  O b s e r v e r  P o r t  O b s e r v e r  

Kctdiak Q u a r t e r  I ,  
P o l  l o c k  250 
Cild 58 
P a c i f i c  O c e a n  p e r c h  32 
Dusky  r o c k f i s h  16 
R o u q h e y e  r c ~ c k f  i s h  16 
R e d b a n d e d  r c ~ c k f  i s h  1 
Hal i b u t  

K o d i a k  Q u a r t e r  2, 1 3 8 2  
P o l  l c ~ c k  75 38 
C  I:* d  173 30 
S a b l e f  i s h  
H a l i b u t  
K i n g  sa l r t~c ln  . 
P a c i  f  i c  O c e a n  p e r c h  57 
N o r t h e r n  r c ~ c k f  i s h  .- 

I2 
Dusky  r o c k f i s h  

K o d i a k  Q u a r t e r  4, 1 3 8 2  
P o l l o c k  278 1 6 5 8  
Clrtd 78 1 4 8 2  

Kod i a k  0 1 - t a r t e r  1, 1 3 8 3  
P13l l o c k  3 1  137 
Cod 2 1 3  1 6 2 7  

K~r ld iak  Q u a r t e t -  2!  1 3 8 3  
C  d  5 5 2  287'3 
S a b l e f  i s n  .s a 33 
F l a t h e a d  s o l e  158 684 
P a c  i f i c D c e a n  p e r c h  1 
Dl-i5k.y r-13ck.f i s n  4  
R ~ z ~ u g h e y e  r o c k f i s h  158 
S h i ~ r - t  s p i n e  t h o r n y h e a d  15 67 

I<ud iab  ill-tarter 3, 1 3 6 3  
PCI 1 1 ilc k  50 
S a b l e f  i s h  273 288 

Kod i a k  QI-\at-t er- 4 ,  1383 
C ~ l d  783 7665 
S a b l e f  i s h  73 
B l a c k  t -ock f  ish 19 1 5 6  

-Cont i  nued- 

-1 3- 



e 1. Age structures and length measurements collected during 1982 
through 1984, by species, source, port, and quarter year 
(continued). 

---------------------------------------------------------------- 
S p e c i e s  - FIqe ----- samgles ------ L e n g t h  --- --------------- measuremerlt s 

P o r t  O b s e r v e r  P o r t  O b s e r v e r  

K o d i a k  Q u a r t e r  4, 1383 
Dusky  r-cickf i s h  1 18 

Kcldiak 
C iid 
P o l  l i l c k  
F l a t h e a d  sole 
Rl~ck . so  1 e 
Y e 1  l o w f  i n  sole  
R e x  s o l e  
B u t t  e r s o l e  
S t a r r y  f  lclunder- 
R l a s k a  p l a i c e  
H a l i b u t  

Kcldiak. 
Cod 
S a b l e f  i s h  
R i i c k s o l e  
F l a t h e a d  sole 
E u t t e r s o l e  
Sandsc l  le 
b l a c k  r o c k f i s h  
D u s k y  r o c k f i s h  
P a c i f i c  O c e a n  p e r c h  
H a l  i Sctt 

Q u a r t e r -  1, 1 3 8 4  
4 7 8  4 4 2 4  

Kodiak.  Q u a r t e r  3, 1 3 8 4  
S a b l e f  i s h  040 168 
tia 1 i b u t  

Kod i a k  Q u a r t e r  4, 1 3 8 4  
Cod 585 3388 
B l a c k  r o c k f i s h  1 3 1  1 3 1  
D u s k y  r o c k f i s h  21 2 1  
S a b l e f  ish* 288 
Ha 1 i b u t  1 1 3  

D ~ t t c h  Har-bar-/isk.ut a n  Quarter 1, 1382 
Ccid 181 138 Z716 
H a l  i b u t  84 
K i n g  s a l r ~ i c l r ~  2 



Table 1. Age structures and length measurements collected during 1982 
through 1984, by species, source, port, and quarter year 
(continued). 

----_---_------------------------------------------------------- 
Species f l 1 ~ , 5 ~ ? e ~ ~ 2 - - ,  --- L e n q t  --------------- h m e a s u r - e m e n t s  

P a r t  O b s e r v e r  P o r t  O b s e r v e r  

Dlat c h  H a t - b ~ ~ r / R k . u t a n  Q u a r t e r  2, 1385 
Cl2d 84  381 
H a l i b u t  66 
Kirtg s a l r ~ i o n  1 

D l - ~ t  ch Hat-bc~t- /#kut  a n  CZl-\ar-t et- 4,  1382 
C 12d 515 3513 
S a b l e f  i s h  llzl 
H a l  i bt-tt 13121. 

Dl-ttch t - !arbar /Rk.utan Q u a r t e r -  2, 1383 
C12d 36 4 8 4  813 3 2 4 7  

D ~ t t  c h  Hat-bot- /#kut  art G I - t a r t e r  1 ,  1 3 8 4  
Cod 438 133 6421 1827 

P a c i  f i c  O c e a n  p e r c h  27 1 8 4  .z 7 1 8 4  

H a l i b u t  1 1 1 €  
K i ~ l q  salrticlrl 5 

Dl-itch Har-b~:lr /Gk~_\tart  01-tat-tet- 4, 1384 
C sd 38 1 1185 
P a c i f i c  O c e a n  p e r c h  238 ;? 9 8 

H a l  i b t ~ t  l a 2  
_____-______-______--------------------------------------------- 
* S a m p l e s  ci--~ll l e c t e d  a t  S a n d  P o i n t ,  F l l a s k a .  



Table  2 .  L i s t  o f  t r i p s  observed aboard domes t ic  t r a w l e r s  and long1 i n e r s  
d u r i n g  1982, 1983, and 1984 by A1 aska  Department o f  F i sh  and Game 
g r o u n d f i s h  o b s e r v e r s .  

-___------------------------------------------------------------ 
T r i p  # Date Orea Hauls Comment 
___------------------------------------------------------------- 

Mar 23, 1382 
Mar 26, 1982 
Mar 28, 1382 
Mar 31, 1382 
Opt- 4, 1382 
R p r  18, 1382 
R p r  11, 1382 
p  2 1382 
D e c  3, 1382 
D e c  12, 1382 
F e b  21, 1383 
F e b  23, 1303 
May 25, 1383 
May 31, 1303 
Jan  3, 1384 
Jar1 12, 1384 
J a n  14, 1304 
Jar1 18, 1384 
J a n  13, 1384 
J a n  2 6 ,  1384 
J a n  27, 1384 
F e b  1, 1384 
F e b  2,  1384 
F e b  16, 1384 
F e b  17, 1384 
F e b  23, 1384 
Mar 8, 1384 
Mar la, 1384 
,-Jet 'Z'" La, 1984 
O c t  215, 1384 

414 Jar1 23, 
Jan 38, 

415 Mar 28, 
Mar 31, 

416 Rpt- 7, 
R p r  3, 

417 Flpr- 10, 
#pt- 21, 

418 R p r  25, 
May 1, 

0488 Mar 16, 
Mar 21, 

B E R I N G  S E G  
N&W Flkutan I 2 P a r t i a l  t r i p  
N U r ~ a l a s k a  I 18 

Segl-tar11 P a s s  11 

N U n a l a s k a  I .- 2 
N Rkl-ltan I 14 

N R k u t a n  I .  2~ 
Ur~irnak P. 

NE Una 1ask .a  I 3 
NE U n a l a s k a  I 4 

NW Unirnak. I 
NRW Rk.utan I 4 

NW Unirnak. I .- 
r' 

N&W Rkutan I 7 

K O D I R Y ,  
Shel i k ~ f  

S h e l  i kclf 
S i t  kal i d a k *  

S i t  k.al i d a k *  

S h e l  i k c ~ f  

S i t  k a l  idak .*  

Nu s p e c i e s  
cclrnp~=lsi t i o n  

C1:1d e r ~ d  
d e l i v e r i e s  
5 d e l i v e r i e s  
Pc1rtuql- ie5e J. V. 
3 d e l i v e r i e s  
Pl:trtuguese J. V. 
P a r t i a l  t r i p  



Table 2 .  L i s t  of t r i p s  observed aboard domestic t r a w l e r s  and l o n g l i n e r s  
dur ing  1982, 1983, and 1984 by Alaska Department of  Fish and Game 
groundf ish  observers  (cont inued) .  

-------_-------------------------------------------------------- 
T r i p  # Date Rrea H a u l s  C~r~nlr~ient  s 

Mar 
M a r  
Mar 
Mar- 
Mar- 
Mar 
Mar 
Flpr 
Rpr 
Q P ~  
mr 
fi?r 
Rpr 
Fl pr- 
May 
May 
May 
May 
Dec 
Dec 

S h e l  i kiaf 
Marmot 

S h e  1 i kclf 

S i t  k a l  i d a k *  

S h e l  i k a f  

Marmot 

Marm~t 
S h e l i k . o f  

Marmot 
S h e l  i l4.13f 

She1 i k.Cdf 

S h e l  i k o f  

I I delivery ( 18% ~ r ~ f  
bser-ved c a t c h  

12 

L c ~ n g l  i n e  O b s e r v e r  T r i p s  
8 4 1 3  Jl.tn 15, 1384 E a s t  of 21 S a h l e f  i s h  

Jl.tn 26, 1384 Kctdiak 
8428 Fll.tq 2 ,  1984 E a s t  111f 18 S a b : e f l s h ,  

Ruq 15, 1354 K ~ r ~ d i a k .  2 l a r ~ d l n q s  

* Off t h e  nor th  end of S i t k a l i d a k  I s l and ,  u s u a l l y  r e f e r r e d  t o  a s  Barnabas, 
a f t e r  the cape a t  t h a t  l oca t ion .  



Table 3.  Estimate of incidental catch and discard in pounds from the trawl 
f ishery for  groundfish in the Bering Sea during the f i r s t  quarter 
of 1984, from Alaska Department of Fish and Game groundfish fishery 
observer data. This i s  for  the segment of the fishery for which the 
reported cod landing was greater than the reported landing of any 
other species. The standard er ror  or the estimated catch i s  
expressed as a  percentage of the estimate. 

---------------------------------------------------------------- 
S p e c i e s  C a t c h  E s t  i r na t ed  S t  d Er-rclr- of F i s h e r y  E s t  i m a t e d  

iri F i s h e r y  E s t  imat e, % L a r ~ d i r i g s  D i s c a r d  
---------------------------------------------------------------- 

I n c i d e r ~ t  a1 C a t c h  
H a l  i b u t  5 8 4 , 6 5 5  1 1  ld 584,655 
T a n n e r  c r a b  2,  7 6 3  4 5  a 2,763 
K i n g  c r a b  8 - 8 8 
K i n g  sa lmcln  2,833 37 8 2, 833 
S i 1 v e r  s a  1 r n 1 ~ 1 t - 1  

z15 188 a 215 

G r o u n d f  i s h  
P a c i f i c  c n d  16,566, € 1 8  
P o l l ~ ~ c k  635,563 
S a b l e f  i s h  2 6 , 3 1 5  
P a c i f i c  O c e a n  8 '="' LL 

per-ch 
Rlz~ugheye rk.f  i s h  2 3 L '=' 

Y e 1  1 l=lweye 2 , 0 4 6  
r-0ck.f i s h  

F 1 a t  h e a d  st:! 1 e 2 1 .=- 1 € 6 5  
R U C  kso 1 e 85, 814 
Rex s ~ s l e  1 2 8 , 8 1 8  
R r r - o w t  ~ z ~ ~ l o t  h 2 1 3 , 3 7 9  

f i l-~r-tnder 
S k a t e  s p .  2 3 , 5 6 4  
B i g  s k a t e  8,346 
S l e e p e r  s h a r k .  1 6 , 6 2 8  
S p i n y  d u g f  i s h  365 
S c u l p i n  5 p p .  2 8 , 3 7 8  
E i gr11111ut h 2 , 8 5 2  

scl-il p i n  
Gr-eat  s c c ~ l p i r ~  1 3 4 , 7 3 0  
Y e i l c l w  I r - i s h  2 4 2 , 2 8 1  

Liz~rd 
Kl>r3eari h a i r -  1 5 , 4 7 4  

c r a b  
B a s  k .e t  st at- 777 
S c u i d  S D ~ .  3,688 
S p c ~ n g e  567 

a n d  M iscel l a n e o l a s  C a t c h  
24 2 8 , 5 3 6 , 6 3 8  - 2 , 8 3 8 , 8 8 8  
43 12, 158 683,413 

188 8 ; 9 6 , 3 1 5  
1 8 8  8 82.2 

Pounds o f  ct=ld s o l d  f t-13ni 111bses-ved t s - i  p s  737, 6 2 1  
Pt:~l.crids 111f ctz~d irt f i s n e r - y  28,596,638 
FIIIV- 3. 6% O b s e r v e r -  c o v e r a g e  by f i s h  t i c k . e t  w e i g h t s  



Table 4 .  Estimate o f  i n c i d e n t a l  ca tch  and d i sca rd  i n  pounds from t h e  t raw l  
f i s h e r y  f o r  g roundf ish  i n  the  Ber ing Sea du r ing  the  f i r s t  and 
second qua r te rs  o f  1982, from Alaska Department o f  F ish  and Game 
groundf ish  f i s h e r y  observer data. This i s  f o r  the segment o f  the 
f i s h e r y  f o r  which the repor ted  cod land ing  was g rea te r  than the 
repo r ted  l and ing  o f  any o ther  species. The standard e r r o r  o f  the 
est imated ca tch  i s  expressed as a  percentage o f  the  est imate.  

................................................................ 
S p e c i e s  C a t c h  E s t  imat ed  S t  d E r r ~ ~ t t -  ctf F i s h e r y  E s t i m a t e d  

i n  F i s h e r y  E s t  i r~~a te ,  % Land i n q s  D i  s ca r -d  
--------_---------_--------------------------------------------- 

I r l c i d e r l t  a1 C a t c h  
H a l  i b u t  48, 438 14 8 48,438 
Tanner c r a b  158 188 8 158 
K i n g  c r a b  8 - 8 8 
King Salniclr~ 1,978 55 8 1,378 

Cl3d 
P o l  l ock .  
S a b l e f  i s h  
N c ~ r t  her-n 

r o c k f i s h  
F l a t h e a d  so le  
R1>ck5~7 1 e 
Rex s o l e  
E r l q l i s h  s o l e  
Rr-rc~wt oclt h 

f l u u n d e r  
R t k a  m a c k e r e l  
Great s c u l p i n  
Y e l l o w  I r i s h  

Lax-d 
K l ~ ~ r e a n  h a i r  

c r a b  
c 1=1i- a 1 
S p o n g e  
S t a r - f  i s h  
B a s k e t  

st ar-f i s h  
S n a i  1 
S e a  pert 
M i s c e l l a n e o u s  

a n d  M i s c e l l a n e o u s  Species C a t c h  
15 12, '383,629 538,731 
61 2,558 1,857,383 - 8 8 

188 8 3, 728 

PI:~~-IYI~s o f  c111d s l ~ l l d  fr-1z1m obse t -ved  t r - i p s  15@,515 
P12ctnds o f  clztd i r t  f i s h e r y  12,383,62'3 
Foi- 1.2% c o v e t - a g e  by ~ : ~ b s e r v e r s  by f i s h  t i c k e t  w e i g h t s  
______--____-----__---------.------------------------------------ * S n l d  a s  t h e  s p e c i e s  gr-1:1u2 gaci f i c  ~ z l c e a r ~  p e r c h .  



Table 5. Est imate of i nc iden ta l  catch and d i s c a r d  i n  pounds from t h e  t rawl 
f i s h e r y  f o r  groundfish in  t h e  Kodiak INPFC a rea  dur ing  t h e  f i r s t  
q u a r t e r  of 1984, from Alaska Department of Fish and Game groundf ish  
f i s h e r y  observer  d a t a .  This i s  f o r  t h e  segment of  t h e  f i s h e r y  f o r  
which t h e  r epo r t ed  cod landing was g r e a t e r  than  t h e  r epo r t ed  
landing  of po l lock .  The s tandard  e r r o r  of  t h e  es t imated  ca t ch  i s  
expressed  a s  a  percentage of t h e  e s t ima te .  

................................................................ 
S p e c i e s  C a t c h  E s t  i n i a t e d  S t d  E r r o r  o f  F i s h e r y  E s t  i r aa t  e d  

irt F i  sher -y  E s t  i rtiat e, % L a n d i n g s  D i s c a r d  
-----_-----__--------------------------------------------------- 

I n c i d e n t  a1 Catch 
H a l  i but 118,583 18 8 118,583 
T a n n e r  C r a b  2, 868 60 8 2,868 
K i n g  C r a b  745 188 8 745 
K i n g  S a l m o n  4,636 58 8 4,636 

Grol-tndf i s h  a n d  Miscel l a n e o u s  C a t c h  
P a c i f i c  cmd 3,684,245 12 3, 167,366 716,877 
P a l  l o c k  187,373 25 716,833 -=.J L8 ,726  

S a b l e f  i s h  8,636 74 10,353 - 1 7'2 ' , L A  

R t k a  m a c k e r e l  1,565 d , ~  8 1,585 EC 

P a c i f i c  O c e a n  5,713 \ 
Perch I 

N o r t  h e r r ~  184 67 I 
r o c k f i s h  I 

Y e 1  lcrweye 1,587 37 ) 42Bu 
r o c k f i s h  I 

H a r l e q u i n  4,847 39 I 
r12ck.f i s h  I 

Dlasky 1,814 48 / 
R o c k f i s h  

S h o r t  s p i n e  1,668 188 
Thur-rtyhead 

F l a t h e a d  s c t l e  116,383 24 \ 
RIIIC hso 1 e 277,363 23 1 
Rex s ~ = ~ l e  45,615 44 I 
R l a s k a  P l a i c e  12,367 47 i 
D111ver- s1-11e 4,385 88 ) 153,336* 334,366 
E r ~ g l  i s h  so le  7,886 46 I 
B u t t e r  s o l e  3,375 188 1 
Ye1 1 1 ~ 1 w f  i n  sole  4,668 85 I 
S t  ar-r-y 28,282 53 / 

F 1 o u r ~ d e r  
Fls-rt>wt 12ot h p, Ld8,71E, c 22 8 258,716 

F lol-[rider- 
S k a t e  spp. 2121,047 41 @ 28,847 
Pr-lswf i s h  138 78 8 138 
S c u l p l n  s p p .  181,533 23 8 181,533 
Eig rnou th  7,178 €5 8 7, 178 

s c u l p i n  
-? 188 8 

9 

P~ztacher- s p p .  3 3 

__.-________________------------------------------.--------------- 

-Cor l t i  n w d -  



Table 5 .  Est imate o f  i n c i d e n t a l  ca tch  and d i sca rd  i n  pounds f rom t h e  t r a w l  
f i s h e r y  f o r  g roundf ish  i n  t h e  Kodiak INPFC area d u r i n g  the  f i r s t  
qua r te r  o f  1984, from Alaska Department o f  F i sh  and Game groundf ish  
f i s h e r y  observer data. This  i s  f o r  t he  segment o f  t h e  f i s h e r y  f o r  
which the  repo r ted  cod l and ing  was g rea te r  than t h e  repo r ted  
l and ing  o f  po l l ock .  The standard e r r o r  o f  t he  est imated ca tch  i s  
expressed as a  percentage o f  t he  est imate (cont inued).  

................................................................ 
S p e c i e s  C a t c h  E s t  irtiat e d  S t d  Err-lztt- 111f F i s h e r y  E s t i m a t e d  

i n  F i s h e r y  E s t  imate, % L a n d i n g s  D i s c a r d  

S n a i l f i s h  s p p .  
L i n g c o d  
H e r r i n g  
G i a n t  W r y r ~ ~ o u t  h 
D u n g e n e s s  c r a b  
Sea Qnertion i e 
O c t o p u s  
Misc. 

i n v e r t e b r a t e s  

POI-tnds s o l d  f r t z ~ r ~ i  obse r -ved  t r i p s  218,316 
P o u n d s  of cod i n  f i s h e r y  3,167,368 
F o r  G. 9% clbser-vet- c s v e r - a g e  by f i s h  t i c k e t s  
_1_-___-_-_-_-1___---------------------------------------------- 

* R ~ = ~ c k f i s h  a n d  f l c ~ u r ~ d e r -  w e r - e  r -epot- ted as s p e c i e s  grl=tlups on f i s h  
tickets. 
** Tr-awl cal-lght o c t o p u s  is tx~ftert s c ~ l c i  but aml::c.cnts ar-e ri~st kr~own 
f1:lr t h i s  d a t a  set. 



Table 6 .  Estimate of incidental catch and discard in pounds from the trawl 
fishery for  groundfish in the Kodiak INPFC area during the f i r s t  
and second quarters of 1982, from Alaska Department of Fish and 
Game groundfish fishery observer data. This i s  for  the segment of 
the fishery for  which the reported pollock landing was greater  than 
the reported landing of cod. The standard error  of the estimated 
catch i s  expressed as a percentage o f  the estimate. 

---------------------------------------------------------------- 
S p e c i e s  C a t c h  E s t  i r ~ i a t e d  S t d  Ert-~:tr 13f F i s h e r y  E s t  i r ~ i a t e d  

i n  F i s h e r - y  E s t  irnate, % Land i n g s  D i  scar -d  

I n c i d e n t a l  C a t c h  
H a l  i b u t  28,574 .- d1 
T a n n e r  cr-a b Z 3 ,  Id55 13 
K i r ~ q  c r a b  I ,  58s 22 
K i nq sal mt~n  4 1 8  E3G 

Cod 
P o l  lc tck 
S a b l e f  i s h  
P a c  i f i c O c e a n  

p e r c h  
R v u q h e y e  

t - c c k f  i s h  
Red b a n d e d  

r -ock f  i s h  
D u s  k.y 

r t x k f  i s h  
F l a t h e a d  so l e  
Roek. s o l e  
Rlaska p l a i c e  
Y e l l o w f i n  

s o l e  
81-itter s o l e  
D c ~ v e r  sct 1 e 
Rex sole 
R r r t ~ w t  oat  h 

f 1 0 1 - t r ~ d e r  
R t  ka 

M a c k e r e l  
Sniac~t  h 

1 1.1mpsucker 
Ell1 achor l  
S p i n y h e a d  

s c u l p i n  
E i qrii~rlut h 

s c l - i l p i n  
Y e 1  l l s w  I r i s h  

ictr-d 
Great scul p i n  

Groundf  i s h  
2 2 1 , 6 8 9  

3, 1 6 5 , 8 7 9  
637 

C, 2 7 s  

and  M i  sce 1 1 anetzlus C a t c h  
2€ 43 1 , 8 2 3  
1 4  2,  1 8 7 , 3 8 8  
58 3 , 4 8 8  
52 \ 

i 
78 i 

) 2 , 3 5 8 *  
1 8 8  I 

I 

C .-a 
J I=. / 

................................................................ 
-Conti nued- 



Table 6. Est imate o f  i n c i d e n t a l  catch and d i sca rd  i n  pounds from t h e  t r a w l  
f i s h e r y  f o r  g roundf ish  i n  t he  Kodiak INPFC area du r ing  t h e  f i r s t  
and second quar te rs  o f  1982, from Alaska Department of F i sh  and 
Game groundf ish  f i s h e r y  observer data. This  i s  f o r  t h e  segment o f  
t h e  f i s h e r y  fo r  which the  repor ted  p o l l o c k  land ing  was g r e a t e r  than 
t h e  repo r ted  l and ing  o f  cod. The standard e r r o r  o f  t he  est imated 
ca tch  i s  expressed as a  percentage o f  the  est imate (cont inued) .  

---------------------------------------------------------------- 
S p e c i e s  Pol-trtds E s t  irnat e d  S t  d Et-t-.~=tr- 111f F i s h e r - y  E s t  i m a t e d  

i n  F i s h e r y  E s t  imat e, X Lartd i r i g s  D i s c a r - d  

H e r - r i n g  
B i g  s k a t e  
L ~ I Y I  q n o s e  

s k . a t  e 
St ur g e l ~ u t  

p o a c h e r -  
Wh i t e s p i l t  t e d  

q r - e e n l  i r tg  
S e a r - c h e r  
B a s k e t  

s t a r - f  i s h  
O c t  opc\s  
D u n g e r t e s s  

c r a b  
Lyr-e c r - a b  
S i d e s t t - i ~ e  

s h r -  imp 
P i n k  s h r i m p  
Sar td  dl:! :ll 1 at-s 
S n a i  1 
t a r - n a c  1 es 
Je! l y f  i s h  
Sea anernc~rt i e  
Sea s11.1g 
M i  sce 1 1 arter_tt-\s 

1, 337 
482 
253 
772 

3,533 
4,454 

.=,.=..=, 
LLL - 1,312 

P c t u r ~ d s  I : I ~  p i r i l i a c k  s1=11d ft-l=~rti ~ ~ b s e r - v e d  t r i p s  223,1='- ~ t )  

Pot-[rids of p o l  iock. irt f i s h e r y  2,  187,388 
Fat- 11.4% O b s e r - v e r  c c l v e r a g e  b y  f i s h  t ick.et  w e i g h t s  
----------------------------------------------------------------- * Fl t=~~. t r~der - s ,  P a c i f i c  O c e a r ~  p e r c h ,  s k a t e  arto sc1.11 n i r t  a re  ~ ~ : l i d  a s  
s p e c i e s  g r 1 3 u p s .  
** Tr-awl c a u g h t  ilctl:lpt-\s is 1=1fter1 s o l d  b u t  a r 1 1 ~ ; ~ r t t s  at-e r ~ l t  knuwrt 
ft=lr- t h i s  d a t a  s e t .  



The d i s c a r d  was es t imated  by s u b t r a c t i n g  t h e  f i s h e r y  l and ings  from t h e  
obse rve r s  e s t ima te  of t o t a l  ca t ch  o f  each spec i e s  on observed t r i p s  and 
expanding t h i s  i n t o  t h e  t o t a l  f i s h e r y  based on t h e  f r a c t i o n  observed.  Any 
e s t i m a t e  of t h e  accuracy of t h e  e s t i m a t e  of d i s c a r d  would be based on t h e  
accuracy of t h e  e s t i m a t e  of t o t a l  c a t c h .  Discard i s  about t h e  same magnitude 
a s  t h e  s tandard  e r r o r  of t h e  e s t i m a t e  of t h e  t o t a l  ca t ch ,  consequent ly t h e  
e s t i m a t e  of d i s c a r d  f o r  any spec i e s  t h a t  was so ld  i s  r e l a t i v e l y  imprecise .  
For example, i n  Table 3 t h e  t o t a l  ca t ch  of  P a c i f i c  cod by t h e  f i s h e r y  a s  
es t imated  by observer  d a t a  was 18,566,610 1b  (8,421 t )  with a s tandard  e r r o r  
of p l u s  o r  minus 24%, o r  p lus  o r  minus 4,456,000 1b (2,022 t ) .  In o t h e r  
words, t h e  e s t ima te  of the ca tch  was 14,110,000 1b (6,400 t )  t o  23,022,596 1b 
(10,443 t ) .  To e s t i m a t e  t h e  d i s c a r d ,  t h e  f i s h e r y  l and ings  of  20,596,690 1b 
(9,342 t )  were sub t r ac t ed  from t h e  p o i n t  e s t i m a t e  of  18,566,610 1b (8 ,421  t ) ,  
y i e l d i n g .  a nega t ive  d i s c a r d  of 2,030,080 1 b (921 t )  , plus  o r  minus '4,456,000 
l b  (2,022 t ) .  

Within t h e  fou r  a rea- t ime blocks i n  which e s t ima te s  of  d i s c a r d  were made 
t h e r e  were severa l  i n s t ances  of nega t ive  d i s c a r d .  This  i s  a man i f e s t a t ion  t o  
some e x t e n t ,  of t h e  v a r i a b i l i t y  d iscussed  i n  t h e  previous paragraph. When t h e  
nega t ive  d i s c a r d  appears  f o r  t h e  t a r g e t  s p e c i e s ,  i t  i s  an i n d i c a t i o n  of 
underes t imates  of  t o t a l  ca t ch  by t h e  observers ;  t h a t  i s ,  t h e  f i s h  t i c k e t s  
from a l l  observed t r i p s  t o t a l e d  more ca t ch  than  t h e  obse rve r s  es t imated  on 
t h o s e  t r i p s .  When t h e r e  i s  a nega t ive  d i s c a r d  of a non- t a rge t  spec i e s  such a s  
po l lock  o r  P a c i f i c  ocean perch (Sebas tes  a l u t u s ) ,  i t  i n d i c a t e s  t h a t  one o r  
more unobserved v e s s e l s  had a h igher  ca tch  r a t e  f o r  t h a t  s p e c i e s  than  t h e  
observed v e s s e l s ,  e i t h e r  by chance o r  by t a r g e t i n g .  The d i f f e r e n t  explana t ion  
stems from t h e  f a c t  t h a t  ca t ches  of s p e c i e s  such a s  P a c i f i c  ocean perch were 
small on observed t r i p s  and may be much higher  on unobserved v e s s e l s ,  
e s p e c i a l l y  i f  some v e s s e l s  were t a r g e t i n g  on t h a t  spec i e s .  

In t h e  win te r  Unimak Pass cod f i s h e r y  no king c r a b  were observed caught i n  
t h e  two time per iods  f o r  which s u f f i c i e n t  d a t a  e x i s t e d  (Tables 3 and 4 ) .  
Estimated t o t a l  ca t ches  of Tanner c r a b  and salmon were each about a t on  o r  
l e s s  i n  each t ime period (Tables  3 and 4 ) .  The es t imated  inc iden ta l  ca tch  
r a t e  f o r  h a l i b u t  ( c a l c u l a t e d  a s  observed e s t ima te  o f  h a l i b u t  ca t ch  d iv ided  by 
observed e s t ima te  of t o t a l  ca tch  of a l l  s p e c i e s )  was 0.23% in  1982 and 2.72% 
i n  1984. 

In t h e  Kodiak a rea  t h e  es t imated  t o t a l  ca t ch  of  king c r a b  and king salmon 
ranged from 0.2 t o  2 t ons  in  t h e  1982 and 1984 t ime per iods  (Tables  5 and 6 ) .  
The i n c i d e n t a l  ca tch  of  Tanner c r a b  was about 23,000 l b  (10.4 t )  i n  1982 but 
1 e s s  than 3,000 1 b (1.3 t )  i n  1984 (Tab1 e s  5 and 6 ) .  Catches of  ha1 i but  were 
about  20,000 1b (9 .1  t )  and 118,000 1b  (53.5 t )  i n  t h e  two t ime per iods  
(Tables  5 and 6 ) .  Percent  of t o t a l  ca t ches  i n  1982 and 1984 were, 
r e s p e c t i v e l y ,  0.72% and 2.28% h a l i b u t ;  0.92% and 0.05% Tanner c r ab ;  0.03% and 
0.01% king c rab ;  and 0.008% and 0.09% king salmon. 

S i z e  d i s t r i b u t i o n s  of h a l i b u t  taken i n c i d e n t a l l y  t o  t h e  t rawl f i s h e r y  and t h e  
l o n g l i n e  f i s h e r y  a r e  shown i n  Table 7 .  Most of t h e  h a l i b u t  caught by t rawl 
were below commercial s i z e  l i m i t ,  which i s  81.3 cm; bu t  t hose  taken by 
l o n g l i n e  were l a r g e r  than  t h e  commercial s i z e  l i m i t .  



Table 7 .  Length frequencies of halibut from observer da ta  collected i n  1984, 
by gear, area, and quarter year. 

Trawl ----------------------------------------- 
Length ------- Bering ----- Sea ----------------------- Kodiak Long1 ine 

Qtr 1 Qtr 4 Qtr 1 Qtr 2 Qtr 4 Kodiak 

Total 1 1  16 1 82 675 1278 113 37 
Mean C' 6i. 1 5@. 3 53.1 78. 1 121.2 

&A.  7 



Observer Catch Composition and C P U E  

The percent composition of the catches and the CPUE of each species recorded 
in each area and time block i s  presented in Tables 8 through 13. These tables 
include the longline catches (Table 13) ,  which were excluded from the tables 
of estimated fishery total  catch and discard because the number of vessels 
rendered the data confidential ( l e s s  than three vessels per stratum). 

Fisherv CPUE 

Sablefish catch per unit  of e f for t  data from skipper interviews are available 
for  1983 and 1984. There were nine usable sablefish logbooks or skipper 
interviews collected in 1983 and 33 usaable interviews from 1984. These 
interviews represented 20.5 and 22.2% of the landed weight in the Central 
Gulf of Alaska in 1983 and 1984, respectively. The catch rates  averaged 0.36 
1b (0.16 k g )  round weight per hook in 1983 and increased considerably t o  1.04 
1b (0.47 kg) round weight per hook in 1984. There were several changes which 
could have contributed t o  the increase in catch r a t e  between 1983 and 1984. 
The market for  small f i sh  increased considerably in 1984; the abundance of 
small f i sh  was high, which together with the increased market for  small f ish 
woud increase the supply; and new technology was being introduced into the 
longline fishery in the form of c i r c l e  hooks which are reputed t o  be more 
e f f i c i en t  than the t radi t ional  'J' hook. 

The C P U E  data indicate that  the increased catch ra te  was due t o  increased 
ava i lab i l i ty  of marketable f ish and not due t o  the change t o  c i r c l e  hooks. I n  
1983, a l l  of the interviewed fishermen used J hooks while in 1984 b o t h  hook 
types were reported, b u t  with no s ignif icant  difference in the catch rate  
(1.06 lb /c i rc le  hook  vs 1.14 1b/J hook). The differences in the catch rates  
between 1983 and 1984 are highly s ignif icant  (p<.001). 

Catch per unit of e f fo r t  data from the trawl fishery for  Pacific cod contains 
prominent seasonal features (Table 14). The experience in the Kodiak area, 
obtained through interviews, has been that  very high catch ra tes  ex is t  during 
February, March, and early April, when the cod contain large gonads and 
apparently aggregate prior t o  spawning. Catch ra tes  decline t o  very low 
ra t e s ,  l i t e r a l l y  overnight, during April. The time of the decline has been 
reported to  be as 1 a te  as about 22 Apri 1 ,  and in 1982, i t  occurred 1 a te  i n  
the week ending 2 April (Table 14). The extent of the decline in CPUE has 
been underestimated by the data because a s ignif icant  portion of the e f for t  
has been to t a l ly  unsuccessful a f t e r  the decline; hence, i t  i s  not reported. 
Often fishermen cease fishing t h i s  time. 

The CPUE data (Table 14) re f lec t  the decline in catch r a t e  during April-May 
and show a steady catch ra te  during the summer and autumn months. Differences 
between years are not apparent nor are differences between the Kodiak area 
and the Bering Sea. 

Ase Determination 

Validation of methods i s  an important aspect of age determination of f ishes 
(Beami sh and McFarl ane 1983). Consequently, the fo l l  owing species 
presentations are prefaced with a discussion of the e f for t s  made and 
information available on the accuracy and precision of age data reported 



Table 8. Total observed catch, catch composition, and CPUE in kilograms per 
hour from Alaska Department of Fish and Game groundfish observer 
t r i p s  on domestic trawlers during the f i r s t  quarter of 1982, by 
area and species. 

---------------------------------------------------------------- 
P e r c e n t  

CPUE C o m e u s i t  i o n  !&served-Catch -------------- ---- -------- 
Bering B e r i n g  B e t - i n g  

S p e c i e s  K o d i a k  Sea Kcrd iak  Sea K n d i a k  Sea 

T a n n e r  era b 674 21.1 
K o r e a n  h a i r  c r a b  17 0. 8 
D u n g e n e s s  crab 8. 8 
Red k i n g  c r a b  34 1.1 
S i d e s t r i p e  s h r i m p  33 1. a 
P i n k  s h r  itlip 43 1.5 
B i g  s k a t e  1,534 58.8 
L o n g n o s e  s k a t e  63 Z. @ 
H a l  i b u t  573 81 18.2 
F l a t h e a d  s o l e  687 Z1.5 
Ruck sole 137 483 4.3 
R e x  s o l e  43 6 1.3 
R l a s k a  p l a i c e  156 4. '3 
D o v e r  s o l e  114 3.6 
Y e 1  l c l w f  i r ~  s n l e  273 8.6 
Rrr -owtc lo t  h f l o c t r ~ d e r  5, 247 164.5 
P l ~ l  l o c k  63,888 2,843 2,882.5 
C 111 d 5,218 33,514 163.6 
S a b l e f  i s h  33 1.8 
Rt k a  m a c k e r e l  5,s 577 1.6 

.- K i n g  s a l m ~ = ~ n  I- -I 3 8. 1 
Pacific ~ z t c e a n  perch 335 '3.2 
N I ~ - t h e r n  t - ~ : ~ c k . f i s h  18 8.8 
R o u g h e y e  r1:ick.f i s h  121 3.8 
Red b a n d e d  r ~ z t c k f  i s h  15 8 . 5  
D ~ ~ s k y  r ~ z ~ c k f  i s h  115 3.6 
S p i n y h e a d  s c u l p i n  92 2. '3 
B i g m o u t h  s c u l n i n  78 2.4 
Great s c u l  p i n  1 .s 46 1 8. 4 
Y e l l ~ = ~ w  I r i s h  L o r d  27 .z 9 8.8 

S t  u r q e c ~ r ~  p c l a c h e r  15 8.5 
Sr111:11:1th l u m p s u c k e r  133 4.4 
El-11 a c h ~ s n  1 €86 5.2 
B a s k e t  s t a r f  ish 11 16.8 
Snai  1 6 6 8. 2 
Jel l y f  i s h  '31 2.3 
S a n d d o l  1 ar - s  14 8.4 
E a r n a c  1 es 36 €8 1.1 
Sea a r ~ e m c ~ n  i e 187 1 5.9 
N ~ t d  i b t - a r c h  18 8. 3 
Oct cspl-is 187 3.4 

d. la 8 . 8  
1.4 8 . 8  
8 .8  . 0 
8 . 8  . 0  
8 . 8  . la 
0.8 8.1 
a. a 2.  a 
8 . 8  G3.1 
6 . 4  0 . 7  
8.8 0.9 
31.8 8.  2 

8 . 5  B. 1 
8. 0 0 . 2  
8. li3 0.1 
a. 8  a. 3 
8.0 6.5 

161.3 79.4 
2 ,  645. 8 6.5 

8. 8 .8 
45.5 8.1 
8. 2 . 8  
8. V( 8.4 
1.4 8.8 
8. 8 8.2 
8. 8 . 8  
8.8 8. 1 
8. @ 8. 1 
8.8 la. 1 
36.4 .8 

.- - 
2 . 3  .8 
8. 8 . 8  
8.8  8.2 
8. 8 8. 2 
8.8 .8 
8.5 8. 8 
8.8 8. 1 
8. 8 .8 
8.5 .8 
8. 1 8. 2 
0.Q . .8 
8.8 8. 1 

a. a 
. 8  

8 . 8  
@. 8 
8.m 
la. a 
8- 8 
8. 8 
8. 2 
0.8 
1.2 
.8 

8.8 
8.8 
a. a 
Q. 8 
5.5 
38. 1 
8.8 
1.6 
.8 
8. 8 
.8 
8.8 
8. 8 
8. 8 
a. 8 
8. Q 
1 " . L 

8. 1 
8.8 
8.8 
8.8 
la. 8 
8.8 
G?. 8 
8.8 

. 8  

.8 
8.8 
8. @ 



Tab1 e 8. Total observed catch,  catch composition, and CPUE i n  kilograms per 
hour from A1 aska Department of Fish and Game groundfi sh observer 
t r i p s  on domestic t rawlers  during the  f i r s t  quar ter  of 1982, by 
area and species (continued). 

__----___-_________--------------------------------------------- Percent 
CPUE Obzgyved-Catch -_-----_------ - C G E P G ~ F ~ ~ ~ E -  

Bet- i n g B e t - i n g  Bet- i n g  
Species Kodiak Sea Kc~diak Sea Hodiak Sea 

S p o n g e  
F i s h  parts 

Hours 
Hal-11s 



Table 9 .  Total observed catch, catch composition, and C P U E  in kilograms per 
hour from Alaska Department of Fish and Game groundfish observer 
t r i p s  on domestic t rawlers  during the second quar te r  of 1982, by 
area and species.  

---------------------------------------------------------------- 
P e t - c e n t  

CPUE Obzerved-Catch -------------- -C~~easitLsz- 
Ber- i  n g  B e r - i n g  Eer- 1 n g 

S p e c i e s  Kctd i a k  Sea Klrld i ak. S e a  K i ~ d i a k  Sea 

T a n n e r  c r a b  1,423  
L y r e  c r - a b  1 
Red k i n g  c r a b  45 
S h r j . m p  s p p .  3 
P i n k  s h r i m p  74 
H a l  i b u t  844 1 1 4  
F l a t h e a d  sole 4,236 a 
Rl:lck. s o l e  1,886 1,358 
Rex s1111e 4 
R l a s k a  p l a i c e  1 '7 1 
D o v e r  sole 33 
E n g l i s h  s~:~le 8 
B u t t e l -  s o l e  6 1  1 
Y e i  i a w f  irr s o l e  523 
Flt-rt:twt 1 1 1 ~ l t h  f l ~ ~ ~ r ~ d e t -  173 152 
S t  at-t-y f I~=~l.[ndet-  512 
? 13 i- 1 c.1 c b. 35,33i 3,818 
c I=( d 35,a67 31,239 
Sabief i s h  €5 
Qt ka  rnacl-c.er-el 7 ?  192 
t i i r ~ q  salrnlz~n 1 8  7 
S e a t - c h e r -  6 
Watt i e d  ee:p~:~i.\t 1 3  
Rcl!..rohe\/e t-1xb.f i s h  5 
Whi t e s o ~ ~ ~ t  t e d  24 

2 t - e e r l l  in! 
s ' z r i r ~ y h e a d  scui u i n  168 
E i g r i l o l ~ t n  s c ~ t l   in 38 
G r 7 e a t  S C I - i l  g i  71 1, 173 2,553 
Y e l l l = ~ w  I r i s n  L11lr-d 767 . z Q [ ~  

7 .- St l - [ i -gec~n  p o a c h e r -  ;c' 
Smcl~:~i;h l~.rr~ips~-\ck.et- - 9 
t ~ ! l  achc tn  1 
C a p e i  i r ~  T 

3 

!-lev:- i n q  71 
G i a n t  wt-ymt:lc-tth 137 
S t  ar-f i sh spp. 3 

z4 7 B a s k e t  s t a r f i s h  5 

51.m i 1 6 
C ~ z r a  1 s 7 

J e l l y f i s h  36'3 

14.5 a. 8 
. 8  la. 8 

8. 5 8. 8 
8. 8 8 . 8  
8. 7 8.8 
8.5 5.4 

4 3 . 5  8. 4 
11.8 64 .  3 
8. 8 8.  8 
1.7 8.8 
8 .4  8. 8 
8 .8  8. 4 
6 . 2  8. 8 
C a. 4 8.  8 
1.7 7 . I- '21 

#g . I- 8. 8 
371.8 142.9 
363.8 1,473.3 

8. 7 8.8 
8.8 348. € - 8. 2 . S  

8.  1 8 .8  
12. 1 a .  0 
8. 1 8 .8  
8. 2 12. @ 

8.8 
8. 8 
8.8  
'a. 8 
8.  8 
8. 3 

. 8  
3.5 
8. 8 
8. 8 
8.8 

. 8  
8. 8 
8.  8 
8. 4 
8. 8 
7. 8 

am. a 
8. 8 

18. € 
. 

8.  8 
10. 8 
t?. 8 
8.10 

8.  8 
a" G? 
6. E, 
YI. 5 
8. 8  
a. 8 
a. 8 
a. @ 
@. 8 
8. 0 

. 8  
@. 8 
8. '2 
8. 8 
3 . 0  



Table 9. Total observed catch, catch composition, and CPUE in kilograms per 
hour from Alaska Department of Fish and Game groundfish observer 
trips on domestic trawlers during the second quarter of 1982, by 
area and species (continued). 

__-___--___-_______--------------------------------------------- 
P e r c e n t  

S p e c i e s  

CPUE Corri~os i t i o n  Observed-Catch -------------- ---- -------- 
Bet - i  nq Bet- i ng B e t - i n 4  

Kodiak .  S e a  Kcldiak Sea ~ I Z I ~  i ak. Sea 

Sea ~ . ~ ~ c h i n  
flea anemc~n ie  
Sea p e n  
S p o n g e  
F i s h  p a r t s  



Table 10. Total observed catch, catch composition, and CPUE in kilograms per 
h o u r  from Alaska Department of Fish and Game groundfish observer 
t r i p s  on domestic trawlers during the f i r s t  quarter of 1984, by 
area and species. 

................................................................ 
Percent 

Species  

CPUE C I - I ~ Q ~ S  i t  i c~rt Obs~rvgd-CaLsh -------------- ---- ------- 
Bet- i r~q B e r  i  nq Bet-i nq 
Sea Ktsd iak. Sea Kudiak Sea Kodiak 

J a r ~ r ~ e r  c rab  E; 32  8. 1 i .  8 
Kor-ear1 hclr-sehair cr-ab 85 8 8.  3 8 . 8  
Dl-[rtqer~ess crab 8 1 .=I L 8.8 . 1  
King crab  8 LA 8.8 8. 3 .- - 
Sleeper  shark  31 8 8 . 3  8. 8 

.- Dogfish r=l 8 . 8 0.8 
Skate  spp. 162 638 1.7 7.2 
B i a _  s k a t e  46 8 8. 5 a. 8 
Hal i b u t  5,862 3,583 68. E, 4 8 . .=I I- 

F iatheaa sole 1,1G5 3,733 i Z .  @ 41. 3 
R I = ~ c  ksci 1 e 465 a, 578 4.8 36. 2 
R e x  s o l e  656 1,388 6.8 15.5 
Rlasba p la ice  8 395 8. 8 4 . 4  
Dover- sole 8 153 8.8 1.7 
English sclle @ 214  8.8  2.4 
B u t t e r  s1~11e  8 183 8.8 1.2 
Y e 1  Ilrlwf i n  sclIe 8 142 8. 8 1.6 
Qr-r-~:~wtc~oth f 1ctunder- 1, 214 8, 174 12.5 91.7 
Stat-t-y flol-tnder- 8 €14 8.8 6.9 
?IZI 1 1 I=IC i. 3,843 13,284 33.7 448. 1 
C I I I ~  187,651 i z 4 , z ~ a  i I 11.7 1335.5  
Sabief isn 147 263 1.5 2.  t3 
A t  ka rtiackerel 8 48 8. 8 a. 5 
Pr-c~wfi 5 h  8 4  8 .8  . 8  
King salr~!on 8 153 8. i I .  8 
S i i vet- sa! rn~=tn 4 8 . 8 8.8 
F a c i f i c  Ocean ~ e r c h  5 174 8.1 1. '3 
N~:lt-they-n r c ~ c  k f  i s n  8 6 8.8 8. 1 
F?l:~~-iqhej/e tql:lck.fish - 

2 ;?I . 8  ;?. 8 
~ e l i ~ ~ i w e j i e  r-111ci-c.fish 11 46 8.1 8.5 
. .  - !+at-.;eq~.tir~ t-l:~ck.f i s 5  8 1 CP I-LI 7 Q. Is7 1 . 4  

8 - .- D u s k y  r-nckf ish .3i' 8.8 8.  4 
Shor-t  s p i  r!e t hot-rryhead 8 JI 8.8 8. 6 c 4 

S c ~ t ;  p i n  s p p .  158 3,  378 1. G 37.3 
Eigm~rli.ith sc~t lp i r r  11 213 Q. ; 2 . 4  
Great s c u l   in 738 8 7. & 8.8 
Yei:il=lw IY-isn Lor-& 1 3 327 8 13.7 8. ;Z: 

Sea poacher- s o o .  8 8 8. 8 8. a 
S n a i l f i s h  s p ~ .  8 4 0.8 . 8  

8 .- 
L 1 .?I 9 CI=IC c' 8. G1 . YI 
fiet-r-inc 8 12 8.8 Q . 12: 



Tab1 e 10. Total  observed ca t ch ,  ca tch  composition, and CPUE i n  kilograms per  
hour from Alaska Department of Fish and Game groundfish observer  
t r i p s  on domestic t r a w l e r s  during t h e  f i r s t  q u a r t e r  of 1984, by 
a rea  and spec i e s  (cont inued) .  

................................................................ Percent 
CPUE Obsecved-Catch -------------- - G s ~ e ~ i t i c ~  

E e r - i  rig E e r  i r ~ g  B e y - i n g  
S p e c i e s  Sea Kcld i a k  Sea K s d i a k  Sea K o d i a k  

Giant  w r y m o u t  h 8 .=, L.J c 8. 8 8.3 8. 8 .8 
S t  at-f i sh c -' ,JS la 8. 5 8.8 . i3 8. 8 
Basket s t a r f i s h  4 8 .8 8.8 .8 8.8 
S q u i d  C-' 4.3 8 rd. 5 8.8 .8 8. 8 
Sea arrer~icln i e 8 5G? 8.8 8.6 Q. 8 . Q 
O c t  clpus 8 a.3 8.8 8.6 8. Q .8 

c- 

S p o n g e  3 8 .8  8. IZI .8 8.8 

H c ~ u r s  
H a u l s  
T s t a l  



Table 11. Total observed ca t ch ,  ca tch  composition, and CPUE i n  kilograms per  
hour from Alaska Department o f  Fish and Game groundfish observer  
t r i p s  on domestic t r awle r s  dur ing  t h e  second q u a r t e r  of 1984 in t h e  
Kodiak a r e a ,  by spec i e s .  

------------------------------------------.----------------------- 

S ~ e c i e s  O b s e r v e d  C a t c h  CPL,E P e r c e n t  
Cl=~n!oos i t i 11rr1 

K i n g  cr-ab 3,858 
T a r ~ r ~ e r -  crab i2? 631 
D ~ - t n g e n e s s  c t l a b  68 
Donf  i s h  

- 
- L 

S h r i m p  s p a .  13 
S i d e s t r - i p e  s h r i m p  
C c ~ o n s t t - i o e  s h r i m o  18 
S k a t e  s p u .  6,557 
H a l  i but 14 ,  G124 
Gr-eenl  a n d  t 1-[r-bot 73 
F l a t h e a d  sl=lle 4 4 , 2 1 5  
R*z~c  kso 1 e 10 ,43€  
R e x  s l z l l e  24 
R l a s b a  p l a i c e  936 
Dt=~ver- sl=~ie 94a 
E n g  1 i sh st:t l e 3 4 ;  
E l - r t t e i -  stile E,4iZ17 
S a n d s c l l e  3, g53 
Y e l  11:iwf i r ~  sl:lle ~ $ 3 7  
G ~ - Y - I : I w ~ ~ I ~ z I ~ ~  f i s u n d e r -  1 '7? 4.28 L - 
S t  at-r-y f 1 c ~ u r ~ d e r -  5 , 1 3 5  
PI:+ 1 1 I O C ~ .  38,436 
C ~=td 106, 27121 
S a b l e f  l s h  33Q1 
FtC ;ca mac be r -e l  3 
Pr-tx~wf i s h  1 '' L- 

K:irlq sair111:ln 1 C - 
E e l  [~l:lut spo. 25 
.3nc+.fish s o .  247 
F<~:~r-t;h~~t-y~ t - ~ c k f i s n  48 
?t:tl~.ghe\je r-ctci-c.f; s~ 21217 
Yeaic!wtail y-~=~ckf ic ,h  1 

,,,c+weye r-~:lcic.fish Ye' ' !L 
fiecstr-lpe r-ts~ckf i s h  5 

\ 

Dusk.y r - o c k f i  sh - 1 - 1  

C i  

C;!-eenl i n c  s u p .  38 
S c u  1 oi r :  s o p .  4 ,  ZIa 
Ec i g r11 cl 1-1 t n 5 c I.( i p i n  458 
S ~ a i  i . F i s h  s n ~ .  11 
ii ngc!-.c 8 
Glant ;  wr-yrn~:ll.tth ;; z: 8 
St  a y - f i s n  7 
E a s 2 e t  5.t a tq f l .  sn ?L 2 4  

------- - .. - - -. ... --- .- . - 
-Cont i  nued- 



Table 11. Total  observed ca t ch ,  ca tch  composition, and CPUE i n  kilograms per 
hour from A 1  aska Department of  Fish and Game groundf i  sh observer  
t r i p s  on domestic t r a w l e r s  during t h e  second q u a r t e r  of 1984 i n  t h e  
Kodi ak a r e a ,  by spec ies  (cont inued)  . 

------__________--_------------_-------------------------------- 
Species Observed C a t c h  CPUE P e r c e r ~ t  

CIZI~II ~ I Z ~ S  i t 1 ilr~ 

Weat hervane sca 1 1 CID 1 
S r ~ a i  i spp. 7 

J 

S e a  ~-\ . lrchin 178 
Sea anemon i e 23 

Oct opl-ts 218 



Table  1 2 .  Total observed catch, catch composition, and CPUE in kilograms per 
hour from Alaska Department of Fish and Game groundfish observer 
t r i p s  on domestic trawlers during the fourth quarter of 1984, by 
area and species. 

----------------------------------.------------------------------ 
P e r c e n t  

L?UE Ob_served-C_atsh ------------- -C~nle~sLt.iw 
B e t - i n g  Fe r -  1 nq Eer 1 ~ I Q  

Klrld i a k  Sea Kl~ldiaCc. Sea K c l d i a k  Sea 

T a n n e r  c rab  1 8 12. 1 8. 8 . 8 
D C ~ G  f i sh 4 d 3 8.3 121. 2 -8 
S a l e o n  shark 928 8 7Z. 6 8. 8 1.4 
C ~ z ~ ~ : ~ r ~ s t t - i p e  s h r i m p  1 a 8. 8 8.8 . 8  
Ratta i l  snD.  8 14 0. El 1.1 8.8 
S k a t e  spp. 1,518 , '=' 8 , '=I 127.7 Z a .  9 2.4 
S k a t e  e g g  case 7 16 8. 5 1. 2 . 8 
D e e p s e a  s k a t e  .- ~4 8 1.9 8. 8 . 8 
E i g  s w . a t e  63 8 5.8 8.8 8. 1 

-L L o r t o n o s e  s k a t e  s 8 0. 2 8. 8 .8 
E a l  i b u t  1,134 1,288 34.8 88.8 I .  8 
F i a t h e a d  s~:~ie 735 58'3 50. 8 43.7 1.1 
RQC~.SI:I ie 73 3,431 5. 7 258.5 - 8.1 
R e x  sl:(Le s 3,561 8 . L ~ 6 3 . a  . @  
Q l a s k a    la ice 

.--- 
8 @. 1 8. 8 .8  

D~:(vet- 55 I e A > Z  8 27. a a. 8 8. 5 - 
c r l g l i s h  sclie 183 8 8. 1 G. 8 8. S' 

4 i 8 7 .- Y e 1  lowf in sole A .  2 ii?. 8 8.1 
I I I  f l t :~~. irrder  15,988 4,1L213 134 i .Z  Ja5.2 25.4 
S t a t - t - y  f l c t l . t nde r  

- 
sd 8 . I- 8. 8 - 8  0 "' 
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Table 1 2 .  Total observed catch, catch composition, and C P U E  in kilograms per 
hour from Alaska Department of Fish and Game groundfish observer 
t r i p s  on domestic trawlers during the fourth quarter of 1984, by 
area and species (continued). 

Species 

CPljE CI:~~IIDIZIS i t i I:I~I Observed-Cstct! ------------- -----.------- 
E e r - i  ng Bet-  i n q  Eer-  i n ~  

K I Z I ~  i ak. Sea Ksld i ak. Sea Klzld i a k  Sea 

B a s k e t  s t a r f i s h  1 BJ 12 8. 1 8. 8 8. 2 2.8 

Jei l y f  i s h  84 15 6.7 A. A G1. 1 .8 4 1 

O i 2 t  GDUS 3 4  6 2 .  6 8 . 4  8. 1 8 
F i s h  par-4; s 1 8 8. 1 8 . 8  . 8  8. 8 



Table 13. Total observed catch, catch composition, and CPUE in kilograms per 
1000 hooks from Alaska Department of Fish and Game groundfish 
observer trips on domestic longliners during 1984 in the Kodiak 
area. 

___--__________-------_---------__--------_--------------------- 
Species Observed Catch CJUE P e r c e n t  

Cl:~r~ip~:~si t i o n  

G ~ ; l l d e r ~  K i n g  c r -ab  26 
S l e e p e v  shark 844 
Dl:lgf i 5h  1 
R a t t a i l  spp.  5,342 
R i e u t  i a n  s k a t e  58 
S k a t e  s p p .  13Z7 
'Jal i b u t  1,84121 - 
Dr~vet-  s o l e  3 

Qr-rl:~wt clclt h  f 1 o i ~ r ~ d e r  4, 735 
S a b l e f  i s h  3' L, 4= '  a& 

rC i r lq  sal rnon 4 
S i 1 vet- sa  1 riion 47 
RI=II-tqheye rl:lckf i s h  i, 4 2 4  
Y e l  loweye r*~ :~ck f i sh  3,754 
SRclr-t 5i3 i r ~ e  1,387 

t hclr-r~yhead 
Eigml~li-tth s c u l p i r c  3 
S t a r f  l s h  s p p .  t L 

B a s k e t  s t a r f i s h  4 
S r l a i  1 spi3. ;? 7 

.-, Ct:tt-a 1 II 

Sea anernon ie  i 7  

-r I:, t 3 :i h ,::I I:, \i 5 I- :arZ' L, 6 J@ 
1- 

8 I:! t a 1. i.4 G 11 3, ~ 2 5  
S e t  s 37 



Table 14. Summary of Pacific cod CPUE information obtained with onboard 
observers, interviews, and fish tickets, by area and time. 
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Table 14. Summary of Pacific cod CPUE information obtained with onboard 
observers, interviews, and fish tickets, by area and time 
(continued). 

---------------------------- - - .- .- - -. .. 

Date  CPUE t / h r  Sol-it-ce C~:+r~~r~ler~t s 

S ~ r ~ u t h e t - n  B e r i n g  Sea INPFC Rt-ea 
i 382 N~:~ver~ibet- .37 I n t e r v i e w  48% l a f  l a n d i n q s  
i S B 2  Decer~ibev- .75 I n t  e t -v  i e w  32% 1 - 1 f  l a n d i r ~ g s  

1 3 8 4  Q u a r t e r  1 1 . 1 1  0 bse t -ve t -  27 h a u l s  
1 3 8 4  Qua r - t e t *  4 1 .  I@ 0 b s e t - v e r  G hau ls  

* Week. e n t i i n q  d a t e .  
*jt E f f l ~ ~ t - t  w a s  r -ecot-ded tzar1 t h e  f i s h  t i c k . e t .  



here. Note t h a t  accuracy and precision a re  not the same; precision i s  the 
a b i l i t y  t o  ge t  the  same r e s u l t s  repeatedly while accuracy i s  a  measure of the  
correctness  of the answer. 

Sabl ef  i  sh Ages: 

Sablef ish  were aged by the break and burn technique, which has been 
pre l iminar i ly  validated f o r  f i s h  in Canadian waters (Beamish and Chilton 
1982). 

Two samples of sablef ish  otol i  ths  were aged by both the  ADF&G age reader and 
the  aging uni t  leader a t  the  Paci f ic  Biological S ta t ion ,  Canadian Department 
of Fisher ies  and Oceans (Figure 3 ) .  

One sample, col lec ted 12 September 1984, contained 38 f i s h  ranging in age 
from th r ee  t o  36 years ,  with a l l  b u t  one f i s h  age 13 o r  l e s s  (Figure 3 ) .  
There was complete agreement on 54%, di f ferences  of one year o r  l e s s  on 84%, 
d i f fe rences  of 2 years o r  l e s s  on 92%, and a l l  were within 4  years  of 
agreement (Figure 3 ) .  The other sample, collected July 1983, contained 23 
f i s h  ranging in age from s ix  t o  40 years (Figure 3 ) .  There was complete 
agreement on 59%, a  d i f ference of one year or l e s s  on 93%, and a l l  were 
within two years of agreement. In addit ion,  two samples t o t a l i ng  95 f i s h  were 
aged twice by the  ADF&G reader (Figure 4 ) .  When t h i s  was done, we found t h a t  
the  second reading was l e s s  r e l i a b l e  because the  burned surface l o s t  con t ras t  
within the  few days between readings. This t e s t  yielded 47% agreement, 80% 
within one year,  88% within two years,  94% within 3  years ,  and a l l  were 
within seven years of agreement. Differences do not appear t o  increase with 
age. 

A trawl survey conducted annually in Shelikof S t r a i t  by the  Alaska Department 
of Fish and Game has yielded s ize  frequencies which c l ea r l y  show t h a t  in 1985 
the re  were three  age c lasses  of sablef ish  present ,  ages one, two, and four .  
These ages were deduced from s ize  frequencies of young f i s h  because they grew 
so rapidly  during t h e i r  f i r s t  few years of l i f e  t h a t  the re  was l i t t l e  overlap 
in s i z e  frequencies and there  was f luctuat ion in abundance of successive age 
c l a s se s  which made i t  possible t o  graphically follow the  progression of modes 
of f i s h  abundance f o r  successive years.  Because of slower growth a t  g r ea t e r  
ages, t h e  separation of modes de te r io ra tes  a t  g rea te r  age and s i z e .  Ages 
determined from otol  i ths  col lec ted on these surveys correspond we1 1 with the 
age composition which was deduced from successive annual s i z e  frequencies.  

The most prominent fea tu re  of the  sablef ish  age reading r e s u l t s  from the 
commercial f i shery  i s  the addition of a  l a rge  number of f i s h  in the  t h r ee  t o  
e ight  year old range in 1984 (Table 15) .  Several f ac to rs  may have contributed 
t o  t h i s  d i f ference between years.  In 1983 the foreign f l e e t s  were competing 
on t he  grounds with the  domestic f l e e t  and domestic fishermen reported t h a t  
they had t o  f i s h  extremely deep t o  avoid the  heavier foreign gear.  Also in 
1983, the re  was v i r t ua l l y  no market f o r  small sab le f i sh .  In 1984 small 
sab le f i sh  were commonly purchased o r  used f o r  ba i t ,  and foreign f l e e t s  were 
not present .  The 1983 information i s  based on two samples from one vessel 
while t h e  long1 i n e  samples from 1984 a r e  based on nine del i ve r i e s .  Younger 
f i s h  may have occurred in other de l i ve r i e s  in 1983, but the re  were few 
de l i ve r i e s  t h a t  year.  



Dorls Chllton 

Sablefish Age Comparison 
Smmpl-d July 1983 

~ i ~ u r e  3. Comparison of ages o f  sablefish from the Central G u l f  of Alaska 
determined by two different age readers, which is  considered a 
measure of reliabi 1 i ty .  
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Sablef ish Age  Comparison 

First Reading 

Figure 4. Comparison of successive age determinations of sablefish from the Central Gulf of Alaska. 
The numbers represent the number of observations a t  each point. 



Table 15. Age composit ion o f  s a b l e f i s h  sampled d u r i n g  1983 and 1984 from t h e  
commercial f i s h e r y  i n  t h e  Centra l  G u l f  o f  Alaska. Ages were 
obta ined us ing  the  break-and-burn methods. 
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The age d i s t r i b u t i o n  sample from l o n g l i n e  d i s c a r d  was obta ined  on an observer  
t r i p  by sampling f i s h  which would normally have been d iscarded  (Table 1 5 ) .  
These f i s h  ranged i n  age from two t o  seven and i n d i c a t e  t h a t  t h e  shape of t h e  
younger end of  t h e  age d i s t r i b u t i o n  from t h e  f i s h e r y  i s  h ighly  dependent upon 
s o r t i n g  of ca tch  which occurs  on t h e  f i s h i n g  grounds. I t  a l s o  i n d i c a t e s  t h a t  
recru i tment  t o  t h e  f i s h e r y  i s  not complete u n t i l  a t  l e a s t  age 7. 

A second important f e a t u r e  of t h e  1983 and 1984 age d i s t r i b u t i o n s  i s  t h e  
bas ic  s i m i l a r i t y  a t  ages g r e a t e r  than n ine  (Table 1 5 ) .  The 1964 c o h o r t ,  age 
20 in  1984, i s  completely missing and t h e  1970 cohor t  i s  small f o r  both 
y e a r s .  The maximum ages a r e  s i m i l a r  i n  each y e a r ,  but t h e  1984 age 
d i s t r i b u t i o n  has many more young s a b l e f i s h  and fewer o ld  ones.  In 1984 t h e r e  
was an obviously h igher  propor t ion  of s a b l e f i s h  younger than  10, and t h e  
r e l a t i v e  abundance of f i s h  aged 10 t o  19 yea r s  was g r e a t e r  i n  1984, a s  can be 
seen by t h e  fo l lowing  explana t ion .  I f  t h e  cohor t s  a r e  grouped by age f o r  ages 
10-18 and 19 and o l d e r  i n  1983 and then compared t o  t h e  ages 11-19 and 20 and 
o l d e r  i n  1984, t h e  r a t i o  of middle aged t o  o l d e r  f i s h  changed from 0.65 in  
1983 t o  2.3 i n  1984. Fishermen s a i d  dur ing  in te rv iews  t h a t  they  were f i s h i n g  
much deeper  i n  1983 than  in  1984, and o t h e r  information sugges t s  t h a t  
s a b l e f i s h  move deeper  a s  they  grow o l d e r .  The s h i f t  o f  t h e  age d i s t r i b u t i o n  
was l i k e l y  caused by t h e  deeper f i s h i n g  a c t i v i t y  i n  1983. 

P a c i f i c  Cod Ages: 

There i s  no v a l i d a t e d  method f o r  age de termina t ion  of  P a c i f i c  cod. Aging was 
begun i n  an at tempt  t o  develop a  workable method. Aging of P a c i f i c  cod was 
accomplished by t h e  break and burn technique .  Sca l e s  were t r i e d  but were 
judged t o  be more t ime consuming t o  c o l l e c t ,  more d i f f i c u l t  t o  i n t e r p r e t ,  and 
d id  no t  show as  many age marks a s  were p re sen t  on o t o l i t h s  of l a r g e r  f i s h .  
Bl ackburn (1984) presented  an a n a l y s i s  of P a c i f i c  cod growth based on s i z e  
f r equenc ie s ,  which ag rees  with t h e  s i z e  a t  age from f i s h  aged using t h i s  
technique .  Ind ica t ions  of aging e r r o r ,  such a s  m u l t i p l e  s i z e  modes wi th in  age 
c l a s s e s ,  o r  gradual s h i f t s  i n  t h e  assessed  abundance of  cohor t s  i n  success ive  
y e a r s ,  have not  been apparent  i n  t h e  d a t a .  

Age de termina t ion  of P a c i f i c  cod o to l  i t h s  from 1984 has not  been completed 
because h igher  p r i o r i t i e s  were placed on sabl  e f i  sh and on ye1 1  oweye rock f i sh  
from t h e  developing f i s h e r y  in  Southeas te rn  A1 aska. 

Age d a t a  from t h e  Kodiak a r e a  (Table 16 ) ,  shows t h a t  ages t h r e e  through s i x  
c o n s t i t u t e  t h e  bulk of t h e  ca t ches  i n  a l l  y e a r s .  The l a r g e s t  percent  
c o n t r i b u t i o n  by each y e a r  c l a s s  was g e n e r a l l y  a t  age f o u r  o r  f i v e ,  sugges t ing  
t h a t  r ec ru i tmen t  i s  1  a rge ly  completed by age f i v e .  The s i z e  p re fe rences  of 
markets vary ,  but t h e  most r e s t r i c t i v e  markets p re fe r r ed  f i s h  above a  minimum 
of  57 t o  60 cm, which i s  l a r g e r  than nea r ly  a l l  age t h r e e ,  about t h e  average 
s i z e  o f  age f o u r ,  and i s  below the ma jo r i ty  of age f i v e  cod. Thus recru i tment  
of cod begins a t  age t h r e e  and i s  nea r ly  complete a t  age f i v e ,  depending on 
market.  

The age d a t a  from cod in  t h e  Bering Sea, presented in  Table 17, shows t h e  
progress ion  of t h e  l a r g e  1977 c l a s s  through t h e  f i s h e r y  much more c l e a r l y  
than i n  t h e  Kodiak a r e a .  The 1977 cohor t  i s  more prominent i n  t h e  Bering Sea 
than i s  t h e  same cohor t  in  t h e  Kodiak a r e a .  In t h e  Bering Sea i t  i s  a l s o  



Table 16. Age composition in percentage by number of Pacific cod from port 
sample collections in the Kodiak area in 1981 through 1984, by 
quarter year. Ages were obtained using the break-and-burn method 
and, beginning in 1983, length frequencies were expanded from an 
age-length key constructed for each quarter. 



Table 17. Age composition in percentage by number of Pacific cod from port 
sample collections in the Bering Sea in 1981 through 1984, by 
quarter year. Ages were obtained using the break-and-burn method 
and, beginning in 1983, length frequencies were expanded from an 
age-length key constructed for  each quarter.  
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c l e a r  t h a t  recru i tment  i s  no t  complete u n t i l  age f i v e ,  s ince  t h e  1976 cohor t  
predominated t h e  ca tch  i n  1981. The 1977 cohor t  predominated t h e  catches 
beginning i n  1982 and has been prominent through 1984. I n  1982 an observer 
was l ucky  enough t o  accompany a vessel t o  Seguam Pass where an age sample was 
obtained. These f i s h  proved t o  have a very  d i f f e r e n t  age d i s t r i b u t i o n  (Table 
17) suggest ing t h a t  they are  a separate popu la t ion .  The 1977 cohort ,  age f i v e  
i n  1982, was o n l y  s l i g h t l y  predominant, n o t  g r e a t l y  so as i n  o the r  areas o f  
t h e  Ber ing Sea; and the  o l d e r  age c lasses were present  i n  much g r e a t e r  
p ropo r t i ons  than i n  o the r  areas (Table 17). 

P a c i f i c  Ocean Perch Ages: 

P a c i f i c  ocean perch were a l l  aged by t h e  break and burn technique, which has 
been used success fu l l y  by Canadian researchers (Beamish 1979). Th i s  technique 
has been recommended by t h e  Committee o f  Age Reading Experts (CARE) sponsored 
by t h e  P a c i f i c  Marine F i she r ies  Commission, which r a t e d  P a c i f i c  ocean perch 
as t h e  most d i f f i c u l t  species t o  age among those r a t e d  ( P a c i f i c  Coast 
Groundfish Aging Technicians 1984). The ages presented from samples taken i n  
1982 are probably one year t oo  h igh  because t h e  kernel  o r  c e n t r a l  core o f  t he  
o t o l i t h s  was counted. This  p r a c t i c e  was l a t e r  learned t o  be i napprop r ia te .  

The age d i s t r i b u t i o n s  o f  P a c i f i c  ocean perch show a cons iderab le  range i n  
ages, from f o u r  t o  69 (Table 18).  They a1 so show a marked uneveness. Large 
cohor ts  seem t o  have been produced i n  1976 and about 1940 i n  t h e  G u l f  o f  
Alaska and 1968, perhaps 1961, and about 1950-54 i n  t h e  Ber ing  Sea. I n  t he  
Kodi ak area several samples o f  i n c i d e n t a l l y  caught perch were u n i f o r m l y  o l d  
f i s h ;  and two samples from a t a r g e t  f i s h e r y  f o r  perch were un i fo rm ly  young, 
which i n d i c a t e s  t h a t  t a r g e t  and i n c i d e n t a l  f i s h e r i e s  u t i l i z e  d i f f e r e n t  
segments o f  t he  populat ion.  

B lack  and Dusky Rockf ish Ages: 

As w i t h  P a c i f i c  ocean perch, b lack  r o c k f i s h  (Sebastes me7anops) and dusky 
r o c k f i s h  (Sebastes c i  7 iatus) were aged by breaking and burn ing  t h e  o t o l  i t h s .  
B lack  r o c k f i s h  were r a t e d  by CARE as t h e  eas ies t  species t o  age w i t h  t h i s  
technique. Although CARE has n o t  worked w i t h  dusky r o c k f i s h  o t o l i t h s ,  our 
experience has been t h a t  they  are about t h e  same l e v e l  o f  d i f f i c u l t y  as b lack  
r o c k f i s h  o t o l i t h s .  For both these species the  annu l i  have been c l e a r  and 
e a s i l y  i d e n t i f i a b l e .  From previous work w i t h  b lack  r o c k f i s h ,  prominent 
cohor ts  and miss ing  cohorts  have advanced i n  age along w i t h  the  calendar, 
suggest ing t h a t  t he  r e s u l t s  a re  re1  i a b l e .  

The prominent 1975 and 1976 cohorts  o f  b lack  r o c k f i s h ,  ages e i g h t  and n ine  i n  
t h e  1984 sample, have been prominent i n  o the r  samples c o l l e c t e d  s ince 1978 as 
has the  1972 cohor t .  Since rec ru i tmen t  o f  b lack  r o c k f i s h  was n o t  complete 
u n t i l  they  were about age 14 based on o the r  commercial samples examined, t h e  
prominence o f  t h e  1975 and 1976 cohorts  suggests t h a t  these cohor ts  a re  
unusua l ly  l a r g e  f o r  t h i s  species. 

Dusky r o c k f i s h  have n o t  been aged by o ther  agencies, and the  age presented 
here are t h e  f i r s t  repor ted  by t h i s  o f f i c e .  They are l ong  l i v e d ,  a t t a i n i n g  



Table 18. Number of rock f i sh  a t  age by spec ies  and yea r  of sample f o r  samples 
c o l l e c t e d  dur ing  1982-1984 in t h e  Westward Region. Ages were 
obta ined  us ing  t h e  break-and-burn method. 

P a c i f i c  O c e a n  P e r c h  XIII~ 1 a k. 
-----------------------,- ---------_--_______--------.--- 

flqe 1382 ----------------- 1384 B lack .  ----------.---- Rock.f i s h  D u s ~ y  8 o c k . f  i sh  
Klzldiak K o d i a k .  E e t - i n g  Sea 1383 1364 1384 

--- _-_ _ -___-_  _. 

-Conti nued- 



Table 18. Number of rockfish at age by species and year of sample for samples 
collected during 1982-1984 in t h e  Westward Region. Ages were 
obtained using the break-and-burn method (continued). 

P a c i f i c  Ocean P e r c h  Kodiatr .  -_------__-------------- ---_---_-_---_____----------_- 
Roe 1'382 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1984 b l a c k  _ _ _ _ _ _ _ _ _ _ _ _ _ _  R o c k f i s h  Dusky R o c k f i s h  

K u d i a k  K c ~ d i a k .  b e r i n g  Sea 1383 1964 1384 

_____________-_-_-------------------- ____-_________--__---------- 
+ a g e s  are p r o b a a l y  one y e a r  t*:to n i g n  d u e  t o  c o u n t i n g  o f  

t n e  "iternel" c ~ f  the  ~ ~ ~ t o l i t h s ,  which  was later- fc~l.tnti t i 1  b e  



age 44,  and have no great variation in abundance between cohorts. The dusky 
rockfish r e  resent what appears t o  be two different  species, one of which i s  P undescri bed . 
Size Distribution 

The s ize  d is t r ibut ions  of cod in the Kodiak area from 1982 through 1984 
indicate the r e l a t ive  consistency of abundance of the cohorts present in the 
f ishery (Figure 5) .  There are no  prominent features of seasonality or 
progressive change. The numbers of cod less  than 55 t o  60 cm f luctuate  
considerably but t h i s  i s  a  resu l t  of variation in onboard sorting and 
discard. The absence of data from the third quarter of each year i s  a  
ref lect ion of the seasonal low in groundfish fishing ac t iv i ty .  

Size d is t r ibut ions  of cod from the Bering Sea also r e f l ec t  very l i t t l e  change 
(Figure 6 ) .  The one s ize dis t r ibut ion sample from the second quarter of 1983 
contains smaller f i sh  and a  second mode a t  a smaller s ize than i s  present in 
the other quarterly figures.  This sample was obtained a t  sea aboard a  
f loat ing processor in the vicini ty  of Port Moller in 'late May, while the 
other samples were from the fishery in the Unimak Pass area. 

Pollock in the Kodiak area consistently had modal s izes  in the 40 t o  45 cm 
s i ze  range, with almost a l l  the f ish within 35 t o  50 cm (Figure 7 ) .  

The directed fishery on Pacific ocean perch in the Kodiak area during May and 
June 5982 captured much smaller f i sh  than were seen in incidental catches 
taken in 1984 (Figure 8 ) .  The sample of perch from the Bering Sea in 1984 
r e f l e c t s  a comparatively broad s ize  dis t r ibut ion.  

The f i she r i e s  for  flounder require f i sh  of about one pound minimum size in 
order t o  obtain f i l l e t s  that  are a t  leas t  two ounces each. This t rans la tes  t o  
a  minimum usable length of about 30 cm. The s ize  dis t r ibut ions of flathead 
sole  (Hippoglossoides elassodon) and rock sole (Lepidopsetta bilineata) 
r e f l e c t  the discard of f ish smaller than the minimum usable s ize ,  while the 
shape of the s i ze  dis t r ibut ion above the minimum size more accurately 
portrays the s ize  dis t r ibut ion of the catch (Figure 9 ) .  

DISCUSSION 

Sabl e f i  sh Fishery 

The domestic sablefish catch in the Central and Western Gulf and the Bering 
Sea/Aleutians areas (Figure 1) was minimal through 1982. There were 
occasional targeted del iveries by trawl vessels, but most of the catch was 

A number of the two types of dusky rockfish have been collected by the 
author. Meristic counts and morphometric measurements have been taken 
and there i s  clearly a  difference between the two types. Age data 
r e f l ec t s  differences i n  age structure of the populations, differences in 
growth ra tes ,  and in ultimate s ize.  Some electrophoretic work has also 
confirmed the difference, Work on t h i s  taxonomic problem i s  continuing 
slowly. 
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Figure 5. Numbers of Pacific cod (Gadus macrocephalus) by size collected from 
the commercial fishery in the Kodiak area by port samplers and obser- 
vers during 1982 through 1984. 
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Figure 5. Numbers of Pacific cod (Gadus macrocephalus) by s i z e  collected from 
the comnercial fishery in the Kodiak area by port samplers and obser- 
vers during 1982 through 5 984 (continued). 
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C o d ,  K o d i a k ,  Quarter 4, 1983 

30 35 40 45 90 55 60 69 70 75 80 85 90 95 100 

Length In Centtmetem 

Figure 5. Numbers of Pacific cod (Gadus macrocephalus) by size collected from 
the commercial f ishery i n  the Kodiak area by port samplers and obser- 
vers duri n g  1982 through 1984 (conti nued ) . 
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Cod, Kodiak, Quarter 2, 1984 
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Figure 5. Numbers of Pacific cod (Gadus macrocephalus) by s ize  collected from 
the comnercial f ishery in the Kodiak area by port samplers and obser- 
vers during 1982 through 1984 (continued). 
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Figure 5. Numbers of Pacific cod (Gadus macrocephalus) by s i ze  collected from 
the commercial fishery in the Kodiak area by port samplers and obser- 
vers during 1982 through 1984 (continued) . 



C o d ,  B e r i n g  Sea, Quarter I ,  1 9 8 2  
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C o d .  Bering Sea. Q u a r t e r  4, 1982 
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Figure 6.  Numbers of Pacific cod (Gadus macrocephalus) by s ize collected from 
the commercial fishery i n  the Eer ing  Sea area by port samplers and 
observers d u r i  ng 1982 t h r o u g h  7 984. 
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Figure 6. Numbers of Pacific cod (Gadus macrocephalus) by size collected from 
the commercial fishery in the Bering Sea area by port samplers and 
observers during 1982 through 1984 (continued). 



C o d .  Bering Sea. Q u a r t e r  1 ,  1984 
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Figure 6 .  Numbers o f  Pacif ic  cod (Gadus rnacrocephalus)  by s i z e  col lec ted from 
the commercial f i shery  in the  Bering Sea area by port sampl e r s  and 
observers during 1982 through 1984 (continued) . 
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Figure 7. Numbers of pollock (Theragra chalcoyramma) by s ize collected from 
the commercial fishery in the Kodiak area by port samplers and 
observers during 1982 through 1984. 



Pollock, Kodiak, Quarter 1 ,  1984 
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Figure 7 .  Numbers of pollock ( T h e r a g r a  chalcoyramrna) by s ize  collected from 
the commercial f ishery in the Kodiak area by port samplers and 
observers duri ng 1982 through 1984. 



Pacif ic Ocean Perch, Kodiak, 1984 
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Figure 8. Numbers of Pacific ocean perch (Sebastes alutus) by size collected 
from the commercial f ishery i n  t he  Kodiak area and from the Bering 
Sea by port samplers and observers during 1982 through 1984. 
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Figure 8. Numbers of Pacific ocean perch ( S e b a s t e s  a l u t u s )  by s ize collected 
from the commercial f ishery in the Kodiak area and from the Bering 
Sea by port samplers and observers during 1982 through 1984 (contin- 
ued). 
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Figure 9. Numbers of flathead sole (Hippoglossoides elassodon) and rock sole 
(Lepidopsetta bilineata) by s ize  collected from the commercial 
fishery in the Kodiak area by p o r t  samplers in 1983 and 1984. 



i n c i d e n t a l  t o  t r a w l i n g  f o r  o ther  species. I n  1982 on l y  one l o n g l i n e  d e l i v e r y  
was made t o  Kodiak. I n  1983 the re  were a  few l o n g l i n e  vessels d e l i v e r i n g  
s a b l e f i s h  t o  Kodiak, and i n  1984 t h e  f i s h e r y  i n  t he  Cent ra l  G u l f  (F igu re  1) 
was s u f f i c i e n t  t o  d i s p l a c e  the  f o r e i g n  f i s h e r y  and harves t  most o f  t h e  
Optimum Y i e l d  (OY). The harvest  o f  s a b l e f i s h  by t h e  t r a w l  f l e e t  i n  t he  Ber ing  
Sea expanded t o  almost h a l f  o f  t h e  OY i n  1984 (Table 19).  

The CPUE data  from t h e  l o n g l i n e  s a b l e f i s h  f i s h e r y  i n  t he  Cent ra l  G u l f  (F igure  
1) increased s u b s t a n t i a l l y  i n  1984 over  t h a t  i n  1983, and the  age data  
i n d i c a t e  t h a t  t h i s  ca tch  was composed o f  young f i sh ,  most ly  ages 6 and 7. The 
market f o r  smal l  f i s h  i n  1983 was poor, and f ishermen t y p i c a l l y  f i s h e d  deeper 
than they  would have l i k e d  t h a t  year i n  order  t o  avo id  t h e  small f i s h  and 
f o r e i g n  long1 i n e  gear. It i s  n o t  c l e a r  how much of t h e  rec ru i tmen t  o f  young 
f i s h  i n  1984 was due t o  growth and how much was due t o  changing market 
cond i t i ons .  It i s  c l e a r  t h a t  t h e  f l e e t  does n o t  u t i l i z e  t h e  e n t i r e  age 
spectrum o f  s a b l e f i s h  i n  any g iven year .  I f  s a b l e f i s h  r e s i d e  p rog ress i ve l y  
deeper as they age, as i s  bel ieved,  then t h e  s h i f t  i n  age s t r u c t u r e  between 
1983 and 1984 suggests t h a t  t he  f l e e t  u t i l i z e d  t h a t  p o r t i o n  o f  t h e  s tock  on 
which ca tch  r a t e s  o f  sa lab le  f i s h  were h ighes t  i n  each year .  I n  t he  f u t u r e  
t h e  f i s h e r y  cou ld  be expected t o  g r a d u a l l y  s h i f t  deeper i n  response t o  
successive rec ru i tmen t  f a i l u r e s ,  and shal lower i n  response t o  rec ru i tmen t  
success, making changes i n  t he  f i s h e r y  d i f f i c u l t  t o  i n t e r p r e t ,  even w i t h  good 
data, and impossib le w i thou t  i t .  

From t h e  data  c o l l e c t e d  on age o f  d iscarded sab le f i sh ,  i t  appears t h a t  even 
age 7 f i s h  are  n o t  f u l l y  r e c r u i t e d .  Stocker (1981) i n d i c a t e s  t h a t  s a b l e f i s h  
rec ru i tmen t  may n o t  be complete u n t i l  age 14 i n  t h e  Canadian f i s h e r y ;  
however, t h i s  eva lua t i on  was p r i o r  t o  t he  improved market f o r  small f i s h .  

S a b l e f i s h  were u s u a l l y  de l i ve red  dressed e i t h e r  eas tern  c u t  o r  western c u t .  
I n  bo th  forms, the  heads and v i sce ra  were removed; b u t  i n  t h e  eas tern  c u t  t h e  
p e c t o r a l  g i r d l e  i s  a l so  removed and t h e  b e l l y  f l a p  i s  l e f t  i n t a c t .  The f i s h  
were graded by s ize,  and these ca tegor ies  prov ide  some in fo rma t ion  on s i z e  
d i s t r i b u t i o n  o f  t h e  catch.  From a l l  f i s h  t i c k e t s  t h a t  conta ined t h e  s i z e  
grades f o r  s a b l e f i s h  the  1984 land ings  i n  Kodiak were as fo l l ows :  

( 3  l b s  3-5 l b s  5-7 l b s  >7 l b s  .................................... 

Eastern cut 
Western cut 

Ber inq  Sea Cod Fishery 

P r i o r  t o  1980 the  o n l y  domestic use of g roundf ish  from the  Ber ing  Sea area 
(F igu re  1) was f o r  crab b a i t .  One shoreside procesor began buying cod fo r  
human consumption du r ing  the  e a r l y  months o f  1980. There have been a  number 
o f  shoreside processors s ince t h a t  t ime and a  number o f  ca tcher  processors. 
The ca tch  cl imbed t o  37,000 t i n  1983 bu t  dec l i ned  t o  34,000 t . in  1984 (Table 
1 9 ) .  Much o f  t he  f i s h e r y  expansion has been based upon one s t rong year  c lass  
o f  cod (Bakkala and Wespestad 1984). 



Table 19. Annual domest ic groundf ish catches ( i n  m e t r i c  t ons )  i n  t h e  Western 
G u l f  o f  A1 aska and Be r i ng  Sea by species group, FMP area, and year :  
1975-1984. 

PacificCcd Cent.6ulf 0.3 151 170 609 057 461 7% 1,918 4,185 2,148 
~ e s t . 6 u l f  1 la 38 61 0 71 239 142 45 
Rleut iam B 8 0 4 2 8 5,259 5,214 4,m 391 
Bering Sea 8 8 15 31 505 2,401 0,979 19,586 37,356 33,856 

Pol IOCK Cent. 6ulf 8 8 44 492 1,465 479 561 2,186 117 330 
~es t .6u l f  a B a a a 1 0 61 s a 
Rleut iam a a a a 0 B 5~ 48 7 1 12 
Beringsea 8 a 0 23 8 114 177 88 BBB 6,669 

Sablefish Cent. 6ulf 0 a B 1 48 19 6 19 251 2,756 
k t .  6ulf a 8 8 a Q i 0 a 18 248 
fileut iam 0 0 0 8 0 B 0 3 25 3 
bering Sea a 0 2 0 8 2 2 148 26 1,012 

Flounder Cent. Gulf 4 25 14 % 32 13 52 18 61 244 
i&~t.t?ulf a 0 a 6 8 a B a 7 5 
Rleut iam a a a a a a a 0 a 0 
Berin! Sea 8 a 2 0 B 44 8 5 3 B 

Paciflc Ocean Cent. Gulf a 0 B 8 a 2 6 2 a a 
Perch k t . 6 u l f  a a a a a a B 7 116 

Rleut iam a a a 0 a a a a a 2 
Bering Sea 8 0 0 B 0 B 8 9 8 1,248 

Rockfish Cent. Gulf I 2 a 2 5 31 62 I0 i6 43 
~ e ~ t .  G U I ~  a 0 a a a a a a 4 a 
Aieut iam B 8 B a B a 0 0 0 0 
Bering Sea 0 a 0 a a a a 3 B 38 

Tnornyneads Cent. Gulf I B B 8 B a a a 0 1 
~ e r ; t . ~ u l f  a a a a a a B B a a 
Rleutiam 0 a a a a a a a a a 
Berin~ ~ e a  a a 0 a a a a a o 7 

hka Mackerel Cent. Gulf 15 a d a 8 0 B a a B 
k t . ~ u i f  a a a 8 a a a a a 3 1 
Rleut iam 8 a 0 0 B a a a B a 
Ferinq Sea B a a 2 B 8 a a a 

U t  her Cent.Gu1f 1@ 97 96 3 228 364 128 9 44 I 
r ~ e s t . ~ u l f  a a a 13 a a a a A o 4 

Rleut iam 9 8 8 Q 2 B a a 43 0 
Bering Sea B a B 5 d 33 ial B 3,264 B 

Totals ?a5 285 331 l,3M 3,259 4,936 !6,425 29,678 3,446 49,M 



The age frequencies collected from the Bering Sea clear ly demonstrate the 
passage of the strong 1977 year c lass  of cod through the fishery (Table 17).  
I n  the f i r s t  quarters of 1981, 1982, 1983, and 1984 the 1977 cohort comprised 
3E%, 69%, 60%, and 42% of the landings, respectively. Since ages 7 or 8 have 
n o t  contributed s ignif icant ly t o  the fishery in the past,  the age frequency 
(Table 17) suggests that  the 1977 year c lass  should soon decline i n  
importance. Age data from 1985 indicate a strong 1982 cohort in the Bering 
Sea will be recruiting t o  the fishery in 1986 and 1987. 

The highest catch rates  have been in the February-March time period when cod 
have apparently been on the spawning grounds. The best f ishing grounds have 
been in the area of Unimak Pass near the 100 fm (183 m) contour. There has 
been an active fishery in Seguam Pass in the Aleutians during the early 
summer. Generally the summer and autumn f i sher ies  have been dispersed over 
the shallower waters of the Bering Sea n o r t h  of the Alaska Peninsula (Figure 
1 ) .  

Kodiak Fisheries for  Cod, Pollock, and Flounder 

Recent f i sher ies  for cod and pollock in the Kodiak area (Figure 1) began in 
1978 b u t  were primarily seasonal during January through April. There have 
been a number of processing p1ant.s handling cod and pollock, b u t  none of them 
have operated continuously. There were two s t a t e  sponsored jo in t  ventures 
with a Portugese company in 1983 fo r  cod. One purchased cod from l a t e  March 
t h r o u g h  l a t e  June, and the other operated in the Kodiak area from early 
November through December and then moved t o  the Bering Sea in January of 
1984. 

Various species of Pleuronectid f l a t f i s h ,  other than halibut and a l l  
col lect ively referred t o  here as flounder, have been landed in small 
quant i t ies  in Kodiak. I n  1984 one plant began processing founders and 
marketing them fresh in the United States .  

Considerable controversy erupted over the potential incidental catch of king 
crab in the flounder fishery. After operating four months the plant had 
financial  d i f f i cu l t i e s  and closed. 

Incidental Catch Rates: 

Since the catch ra te  for  incidental species varies by an order of magnitude 
between years, i t  casts  doubt on the validity of the estimates of to ta l  
incidental catch. I t  i s  extremely d i f f i c u l t  t o  make credible estimates of 
to ta l  incidental catch when the incidental catch ra te  i s  as variable as i t  
has been for  king crab. Also, considering the current controversy over 
incidental catch, especially of king crab, i t  i s  important to  provide a n  
estimate i n  order t o  bring the s ize of the problem into perspective. 

In the Kodiak area, there were differences in the fishery between years which 
contribute t o  the differences in catch rate .  In 1982 the bulk of the fishery 
was targeting on pollock. I t  was the pollock fishery for  which the estimates 
presented in Table 6 were calculated. I n  1984 the fishery targeted cod and 
flounder, with emphasis on cod (Table 5 ) .  Such differences i n  the fishery 
from year to  year were due t o  f luctuating local markets for cod, pollock, and 
flounders. These markets typically supported three to  f ive  vessels for  a few 



months. During such f i s h e r i e s  the  vessels  f i shed together ,  and observers 
t yp i ca l l y  c i rcu la ted  among the  vessels ,  probably obtaining f a i r l y  good 
information on areas f ished and incidental  catch r a t e s .  There was a l so  a 
consis tent  January t o  April market f o r  Tanner crab ba i t  f o r  which cod was 
preferred,  although other  species were a l so  used. The b a i t  f i shery  was the 
most d i f f i c u l t  of the  f i s h e r i e s  t o  document adequately. I t  has been much more 
l uc r a t i ve  than any other  trawl f i shery ;  hence, more vessels  pa r t i c i pa t e  in 
i t ,  both l a rge  and small. The catch i s  sold a t  sea,  usually without the 
benef i t  of sca les ,  so t h a t  del ivery  weights a r e  estimated. The skipper making 
the  s a l e  i s  responsible f o r  completing and submitting f i s h  t i c k e t s .  

There a re  probably two important sources of var ia t ion f o r  incidental  catch 
r a t e s ,  d i f fe rences  in  f i sh ing  gear and di f ferences  in areas  f i shed.  
Differences in incidental  catch r a t e  between t a rge t  species have been noted, 
b u t  t h i s  i s  probably more d i r e c t l y  re la ted  t o  both di f ferences  in  gear and 
area f ished.  For example, two vessels  increased t h e i r  incidental  catch r a t e  
of ha l ibu t  by about three-  o r  four-fold  on a few t r i p s  by simply a l t e r i ng  the 
ne t  configuration,  a  change which was made t o  a l t e r  the  t a r g e t  species .  This 
change lowered t he  headrope, reducing t o t a l  catch but did not a f f e c t  bottom 
contact  and, the re fore ,  the  catch of ha l ibu t .  The catch of hal ibut  per h o u r  
did not change; b u t  the  t o t a l  catch was lower, thereby increasing the  hal ibut  
catch per ton. 

Location f ished i s  extremely important in the  incidental  catch of king crab. 
There a re  only a few areas adjacent t o  Kodiak Island where king crab have 
been caught by t rawlers  in s i gn i f i c an t  quan t i t i e s .  The catch per hour i s  more 
than 1,000 times higher in high catch areas than in low catch areas .  Although 
both Tanner crab and hal ibut  have been found nearly everywhere, the re  are 
locat ions  f o r  which catches have been rout inely  higher. 

Estimating incidental  catch i s  more d i f f i c u l t  with high than with low 
v a r i a b i l i t y .  With var iabi l  i t y  as high as t h a t  associated with king crab 
catches,  es t imates  must be s t r a t i f i e d  t o  control the  sources of va r ia t ion .  
Estimates made here have n o t  been s t r a t i f i e d ,  thus they a re  imprecise, 
a1 though they a r e  not bi ased. 

The est imates of incidental  catch provided in t h i s  repor t  cannot be 
considered t o  be precise  because of the  high v a r i a b i l i t y ,  b u t  they do provide 
a general indicat ion of the  magnitude f o r  the  portion of t he  f i shery  
observed. 

Di scard : 

The method of estimating t a rge t  species discard in t h i s  paper i s  not capable 
of high precis ion.  There a re  a t  l e a s t  two other  potent ia l  methods o f  
est imating discard:  by the  d i r e c t  counting o r  weighing and by comparing s i z e  
frequencies taken before and a f t e r  onboard sor t ing .  The method choice was 
based on an assessement of p r i o r i t i z ed  observer time avai lable  and accuracy 
needed. The discard est imates a r e  imprecise but are  adequate f o r  use in 
managing cod, espec ia l ly  in the  Gulf of Alaska where population est imates and 
reasonable catch quotas a re  crudely estimated and the  stock i s  not f u l l y  
u t i l i z e d .  



Rockfish Fisheries 

Fisheries fo r  Pacific ocean perch and various rockfish have been v i r tua l ly  
nonexistent in the Westward Region until 1984 (Table 19). Processing plants 
in Kodiak repeatedly attempted t o  obtain perch b u t  were unsuccessful because 
vessels were unable t o  find commercial concentrations. B u t  in 1984 there were 
s igni f icant  catches of perch in the Bering Sea and Western Gulf (Figure 1 ) .  

The landings of rockfishprior t o  1984 from the Central Gulf reported in Table 
19 were almost exclusively from a few small vessels taking black rockfish or 
dusky rockfish by hand jigging. This fishery has taken place off the Kenai 
Peninsula and in the Kodiak area during the summer and f a l l  of the year. In 
the Kodiak area i t  has accounted for  about f ive t o  10 tons per year. Some of 
the 1984 catch of rockfish reported in the Central Gulf (Table 19) was 
incidental t o  the increased fishery for  sablefish,  b u t  the black rockfish 
f ishery has also been growing s l ight ly .  

The age samples of Pacific ocean perch from the Bering Sea contain larger 
year c lasses  a t  ages 15-16, 23,  and 31-34. Although there were differences in 
the age composition between landings, these larger  cohorts are consistent 
between landings, indicating that  they ref lec t  the age structure of the 
stock. This suggests tha t  recruitment i s  strong perhaps once every eight t o  
10 years.  

Need fo r  Aqe Data in Groundfish Manaqement 

Some managers have questioned the need for age data,  asserting tha t  s ize  data 
are suf f ic ien t  for  groundfish management. This section i s  prepared in order 
to  address that  question. 

The r e su l t s  presented in t h i s  report c lear ly show that  s ize data i s  much more 
d i f f i c u l t  t o  interpret  than age data, and much l e s s  sensi t ive to  changes in 
the populations which may be caused by the fishery. Long 1 ived species 
typica l ly  have a  very f l a t  growth  curve so tha t  a t  any .given s ize a  wide 
range of ages may be present, making age very poorly related to  s ize.  I n  such 
s i tua t ions ,  neither changes in recruitment nor depletion of older f i sh  due t o  
overfishing can be detected with s ize data. 

Age data are extremely valuable in population dynamics work. Age data greatly 
f ac i l  i  t a t e  estimation of mortality ra tes ,  which are d i rec t ly  related t o  
reasonable exploitation rates .  Because of th i s  poor re1 ationship between age 
and s i ze ,  and the importance of catch a t  age t o  the management of long lived 
species,  the Technical Subcommittee of the Canada-United States Groundfish 
Committee has recommended that  sablefish age reading methods be further 
devel oped and imp1 emented a1 ong with the col 1  ect i  on of other v i ta l  management 
data fo r  the sablefish fishery. The extreme need for  catch a t  age information 
also applies to  rockfish f i sher ies .  Available catch a t  age data for  the 
domestic sablefish and rockfish f i sher ies  within the Central and Western Gulf 
and the Bering Sea are limited t o  those presented in t h i s  report .  



CONCLUSIONS 

Areas important t o  the  trawl f i shery  in the  Kodiak area have been the  eas tern  
s i de  of She1 i  kof S t r a i t ,  Marmot Bay, and the  Si tkal  idak Island area off  the 
e a s t  s ide  of Kodiak. The most important area f o r  the  winter  cod f i shery  in 
the  Bering Sea has been in the  immediate v i c in i t y  and north of Unalaska and 
Akutan Is1 ands. 

Pac i f i c  cod begin t o  r e c r u i t  t o  the  commercial f i shery  a t  age th ree  and are  
nearly f u l l y  rec ru i t ed  a t  age f i ve .  

Discard of small cod by the  trawl f l e e t  i s  n o t  well estimated but appears t o  
be l e s s  than 12 t o  26% of the catch. 

Based on a 1 imited number of samples, Paci f ic  cod a t  Seguam Pass appear t o  
have a d i f f e r en t  age d i s t r i bu t i on  from those in the  Unimak Pass area and, 
consequently, may be a separate population. 

Sablef ish  a re  not f u l l y  recrui ted  t o  the f i shery  un t i l  a t  l e a s t  age e igh t .  

Since sab le f i sh  have a broad depth d i s t r i bu t i on  and t he  ages a r e  somewhat 
s t r a t i f i e d  by depth, the f i shery  can be expected t o  s h i f t  t o  deeper waters 
and older  f i s h  in  response t o  recruitment f a i l u r e  and t o  s h i f t  shallower in 
response t o  recruitment success. Such changes can obscure rea l  changes in 
abundance without good age data  from the f i shery .  

A t a r g e t  f i shery  f o r  Paci f ic  ocean perch in the  Kodiak area u t i l i z e d  younger 
f i s h  than did f i s h e r i e s  which took them inc iden ta l ly .  This information 
together  with age composition data from the  f i shery ,  which have very few f i s h  
from cohorts between 1949-1969, indicates  t h a t  e i t h e r  t he r e  were no r e c r u i t s  
during those  years ,  t h a t  these  age c lasses  a r e  not rec ru i t ed  t o  any f i shery ,  
o r  t h a t  cumulative f ishing morta l i ty  on these cohorts has been v i r t u a l l y  
100%. 

Strong recruitment of Paci f ic  ocean perch t o  the  stock in  t h e  Bering Sea has 
occurred about once every e ight  t o  10 years.  

Observer data indicates  t h a t  the  incidental catch of prohibited species 
va r i e s  considerably, making t he  cal cul at ion of est imates of t o t a l  incidental  
catch d i f f i c u l t  and controversial  . 

RECOMMENDATIONS 

The program f o r  catch data col lec t ion should be continued. Catch data  i s  the  
most basic information used by f i she r i e s  managers. 

The skipper interviews and port sampling programs should be expanded t o  f u l l y  
devel op  data  analys is  capabi 1 i t  i  es .  This program el  ement provides CPUE and 
biological  da ta ,  which a re  important f o r  management. 



The observer program should be continued, where it is needed. Efforts to 
optimize the specific data collection activities, observer effort allocation, 
and data recording formats should continue. This activity is the only source 
of information on at sea discard and especially incidental catch which is and 
will continue to be controversial throughout western Alaska waters. 

Age determination activities should continue, especi a1 ly for the high value, 
1 ong 1 ived species (sablefi sh and rockfish). The sabl efi sh fishery is 
currently worth in excess of $30 mill ion ex-vessel . Although a long 1 ived 
species, recruitment variability makes the determination of appropriate 
harvest levels very difficult in the absence of catch at age data. Further 
work should be placed on optimizing the design of age data collection, since 
the fleet has diversified into multiple gear and processing components. 
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APPENDIX A 

Attributes present and structure of data files 

containing observer and port sampl ing data. 



Appendix Table 1. S t r u c t u r e  o f  observer ca tch  da ta  kept  i n  RBASE 5000 
f i l e s .  The f i l e s  have two r e l a t i o n s ,  hau ls ,  and catch, 
each w i t h  t h e  a t t r i b u t e s  noted. 

................................................. 
R e l a t  i o n  

a t t r i b u t e  Haul C a t c h  

C r u i s e  
Haul 
Year 
INPFC area 
S t a t  a r e a  
Sampl ing  method 
Month 
Day 
Depth  
L a t  i t  ude  
Long i t  ude 
Hc~urs  (Taw d u r a t  i o n )  
M i n u t e s  (Taw d u r a t i o n )  
T a r g e t  s p e c i e s  
Gear t y p e  
Tlsta l  c a t c h  
Gear p e r f o r m a n c e  
S p e c i e s  c o d e  
Number c a u g h t  
Number i n  s a m p l e  
Weight o f  s a m p l e  
Sampl ing  f r a c t i o n  



Appendix Table 2 .  Structure of age data kept in RBASE 5000 f i l e s .  The f i l e s  
have two relations,  AWL and Cruise each with the 
a t t r ibutes  noted. 

---------------- 
RWL Cruise 

Cr-u i se 
Haul 
Year 
Flrea 
Mortt h 
S a r n p l e  type 
Species 
Sex 
Lertgt h 
Weight 
Meight code 
fl Gle 
Flge code 
Edge type* 
Readabi 1 ity* 

w Sablefish canly 



Appendix T a b l e  3 .  A t t r i b u t e s ,  f i e l d  l e n g t h ,  and l o c a t i o n  w i t h i n  r e c o r d s  of 
l e n g t h  f r e q u e n c y  d a t a ,  which i s  i n  ASCII f i l e s .  

Q t t r - i b u t e  F i e l d  Length Location in R e c o r d  

Cruise 
Ha u 1 
area 
Year- 
Mclnt h 
Sample t y p e  
Species 
Sex  
L e n g t h  
Freq ctency 



APPENDIX B 

Examples o f  d a t a  forms used d u r i n g  1981 th rough  1984 

f o r  c o l l e c t i o n  o f  f i s h e r y  re1  a t e d  d a t a .  



NO. m Y S  FISHED 

NO. S W i ~ / n A Y  OR POIS/Di iY  

TOTAL, F I S H  IXN2ED 

WP3:X2S I2NDED: (FFGI.1 FISH TICKET) 

GEAR TYPE: 

LONGLrn:  m E-2: mi: 

HOOK SI7X ?OT DZECSIONS 

F I S H I X G  G%mD AVZ. D=T7-1 
DATE (VS, loran, ~ 2 ~ 2 )  I (fat??-) 

I 

- 

I 

3 -- - - - -- ---- 

I -- -- 



S t a t i s t i c a l  Area 

No. in  Total  Catch 

T R & w l  

CATCH COHPOSITION - B O T T M F I S H  

l lau l  No. 

Time Towed Mean Depth  i n  Fathoms 1 , t 3 1 1 Z 5 1  I 

Subsampl e  i  n kg. 

Number i n  t o t a l  

measured, t h e  samplinq f r a c t i o n  i s  

-.---- 
D .  Total weights of spec ies  removed o r  

weighed d i r e c t l y  as pe r  A ,  B ,  and C 
above from col unn 17  ( o v e r ) .  

f~lumber in t o t a l  
Catch: 

S~~bsamol e  

E .  F o r  soec ics  in n i x e d  spec i e s  sub- 
s a o l ~ l e s  t h e  sarnpl i n n  f r a c t i o n  i s  

- . - - A -  

F .  I f  only a f r a c t i o n  f  of a s p e c i e s  il 
the  subsamole in  E above  i s  counted 
a n d  weighed, the  sanpl ing f r a c t i o n  of 
t h a t  species  i s  ( 13 )  mu l t i p l i ed  by f .  

-79- 



CATCH COllPOS I I ' I O N  - UOTTOElFISIl P;lf;f - 0 I: I';ly,es 
A . D . F .  & C .  

( N u m b e r )  (Initials) Incidtnta 1 Species 1. 
3 6 6 1 A11 Species 3 .  

Sarnl>lr. . , , - , z z - : :  . Observer: 
'I'ype : 

, S a l i ~ p l i n y  T o t a l  C a t c h  
S p e c 7 ~ s  !lame Subsample  41eight ( k g )  ( 1  5)  F r a c t i o n  Subsample  Number (14) 

? r d  Code (16)  Number U t . ( k q )  (17) 
, 4 8 1  1 1 5 1  , , , , 56 57, , , 61 (1?)+116)  ( 1 5 )  , 

I l l  1 1 1 1 1  1 1  1 I 

I l l  I I I I  l l l l t  t l I I  

I l l  1 1 1 1 '  l l l l t  I l l  1 

1 1 1  1 I I I I .  ] ! I [ {  till 

I I I '  I I I I  l l l l t  1 1 1 1 '  
t I I I  ~ I I I I  1 1 1 1  

I I I -  1 1 1 1  l l l l t  t l l l  



S t a t i s t i c a l  Area 

S e t  No. s 
S o a k  T ime  

% E P  

D a t e  S e t  1 m, j 1 
Mean Depth i n  Fathoms 

2 3 2 5 

I4t. o f  L l i xed  Species  

Lenath-Width Subs. Dumber i n  t o t a l  

Subsamnl e 

-.--A- 

-. - - - - -  

- .---- 
D .  Total  weights of spec i e s  removed o r  

weiqhed d i r e c t l y  a s  pe r  A ,  B ,  and C 
above from col uirln 1 7  ( o v e r ) .  

t,lurnber in  t o t a l  

TOTAL (1 2 

E .  For socc i e s  in  nixed s p e c i e s  sub- 
sariples thc  sanpl i  n g  f r a c t i o n  i s  

- . - - - -  

F .  I f  only a f r a c t i o n  f  of a s p e c i e s  i r  
t h e  subsample i n  E above i s  counted 
a n d  l,,ieiqhed, t h e  s anp l i no  f r a c t i o n  o 
t h a t  s p e c i e s  i s  ( 1 3 )  n ~ l l t i p l i c d  by f 

- - 



( ~ ~ i c l ' C l i  C U ! l l J U ~ l ~ l ' l u I ~  - M U 1  1 U l l k  l b t i  I dgt: --- u L rdgeb  
A . D . F .  61 G. 

( N u m b e r )  ( ~ n i t i a l s )  I n c i d e n t a l  S p e c i e s  1. 
3 6 111 A l l  S p e c i e s  

Sample 
O b s e r v e r :  Type : 

Subsample 41eight ( k g )  (1  5)  

I 
c3 

I 

.- - 

1 1 1  

I l l  

1 / 1 1  

) 1 1 1 '  

1 1 1 1  

I I I l t  

1 1 1 1 t  

1 1 1 1 t  
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The Alaska Department of Fish and Game administers all programs and activities free from discrimination 
based on race, color, national origin, age, sex, religion, marital status, pregnancy, parenthood, or disability. 
The department administers all programs and activities in compliance with Title VI of the Civil Rights Act 
of 1964, Section 504 of the Rehabilitation Act of 1973, Title II of the Americans with Disabilities Act of 
1990, the Age Discrimination Act of 1975, and Title IX of the Education Amendments of 1972. 
  
If you believe you have been discriminated against in any program, activity, or facility, or if you desire 
further information please write to ADF&G, P.O. Box 25526, Juneau, AK 99802-5526; U.S. Fish and 
Wildlife Service, 4040 N. Fairfax Drive, Suite 300 Webb, Arlington, VA 22203 or O.E.O., U.S. 
Department of the Interior, Washington DC 20240. 
 
For information on alternative formats for this and other department publications, please contact the 
department ADA Coordinator at (voice) 907-465-6077, (TDD) 907-465-3646, or (FAX) 907-465-6078. 
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